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SUNNYDALE PROJECT AMENDMENT REPORT 

INTRODUCTION 

The Sunnydale-Yosemite and Hunters Point planning e f f o r t , an element 

of the Bayside F a c i l i t i e s Plan, was suspended i n 1981, p r i o r to the 

completion of the EIR, as a r e s u l t of Federal funding cutbacks. When 

Combined Sewer Overflow (CSO) monies became ava i l a b l e , the work was 

divided into three segments to address reduced funding l e v e l s . At t h i s 

point the Yosemite and the Hunters Point projects have been completed 

but the Sunnydale Environmental Review has not been done. 

Since 1981, substantial changes have occurred i n both land use 

constraints and proposed design of i n t e r r e l a t e d f a c i l i t i e s . Because 

these changes could r e s u l t i n substantial cost savings i n both 

construction and s i t e a c q u i s i t i o n , an addit i o n a l planning e f f o r t was 

warranted for the Sunnydale F a c i l i t i e s . 

In addition, the design of various elements of the Bayside F a c i l i t i e s 

has made i t apparent that moving the Sunnydale F a c i l i t i e s up i n 

p r i o r i t y w i l l r e s u l t i n a greater environmental benefit to the t o t a l 

Sunnydale-Yosemite area at an earl'ier date for approximately the same 

expenditure l e v e l . This was described i n d e t a i l i n the City's l e t t e r 

to the State dated September 25, 1984, which i s attached as Annex II to 

t h i s study. 
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This amendment to the "Bayside F a c i l i t i e s Plan - Southeast Bayside 

Project Report, March 1982" re-examines the Sunnydale F a c i l i t i e s 

only. In Section 4 of th i s report, a development of i n i t i a l 

a lternatives i s conducted on the basis of the a v a i l a b i l i t y of 

additional downstream s i t e s . Section 4 also screens the seventeen 

i n i t i a l a l t e r n a t i v e s down to f i v e f i n a l alternatives. Section 5 

provides an analysis of the f i n a l f i v e alternatives. Section 6 gives a 

summary of the comparison of altern a t i v e s leading to the s e l e c t i o n of 

the apparent best alternative (ABA). F i n a l l y , Section 7 describes the 

de t a i l s of the ABA. 
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Various a l ternat ives for reducing wet weather overflows to an average of one per 

year in the Sunnydale area were described in the "Bayside F a c i l i t i e s Plan, Southeast 

Bayside Project Report, March, 1982". The Sunnydale and the Yosemite-Fitch 

drainage areas were studied as a un i t and the Apparent Best Al ternat ive (ABA) 

concluded that the f a c i l i t i e s of the two t r ibutary areas should be hydrau l ica l ly 

independent. Flows from the two areas would be transported in a structure which 

would have two compartments to separate the flows and would be pumped by a 

structure which had separate pumping bays. The main advantage of this hydraul ic 

separation of the two areas is that the Sunnydale System would depend on gravi ty 

as the means to transport flows to Yosemite. 

A refinement of calculat ions by using a detai led model analysis indicated that the 

overal l requirements for storage could be reduced by making the Sunnydale system 

pump-dependent instead of g rav i t y -dependen t . ^ Making Sunnydale pump-dependent 

el iminates the need for separate compartments in the Yosemite-Fitch Transport-

Storage f a c i l i t i e s . The hydraul ic and hydrologic charac ter is t i cs of the two 

t r ibutary areas indicated that these f a c i l i t i e s were more e f fec t i ve ly u t i l i z e d 

when act ing as a s ing le unit rather than with separate compartments; i . e . , the 

ent i re capacity of the G r i f f i t h Pumping Station could be applied e a r l i e r in a 

storm and the volume occupied by the second compartment could be used as storage 

at no extra cost . Furthermore, a more detai led evaluation of the exis t ing runoff 

coe f f i c ien t ("C" Factor) in the Sunnydale area indicated that the storage requi re

ment for present day development i s less than that required for ultimate 

(2) 

development. ' The above ca lcu la t ions led to re- invest igat ion of the a l ternat ives 

for handling the flows from the Sunnydale area. 

(1) See Annex I, Appendix A 

(2) See Annex I, Appendix B 
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SUMMARY 

An apparent best a l t e r n a t i v e project for the Sunnydale area was 

described i n Chapter 5 of the "Bayside F a c i l i t i e s Plan, Southeast 

Bayside Project Report, March 1982*. Since the 1982 report was 

completed, refinements i n hydraulics and hydrologic calculations have 

resulted i n major changes to the proposed f a c i l i t i e s . Also, changes i n 

regulatory agency attitudes concerning compatible use of areas under 

t h e i r j u r i s d i c t i o n allowed consideration of a l t e r n a t i v e s i t e s . These 

changes have been considered with the r e s u l t that an amendment to the 

project report for the Sunnydale transport-storage f a c i l i t y i s 

required. This Amendment Report with i t s annexes should be used as the 

basis for further implementation of the Sunnydale f a c i l i t i e s only. A l l 

of the proposed Sunnydale f a c i l i t i e s w i l l be needed to control combined 

sewer overflow and only a minor modification may be required for 

further Master Plan implementation. An increase i n pump s t a t i o n 

capacity may be required i n the future i n the event that development i n 

the Sunnydale drainage d i s t r i c t increases the runoff c o e f f i c i e n t from 

C=0.48 to C-0.52. 

In t h i s amendment report, seventeen alternatives were studied. One of 

the alternatives was the no project a l t e r n a t i v e . Five of the 

alternatives were gravity-dependent, f i v e alternatives were pump-

dependent with storage 
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reservoirs and s i x of the alternatives were pump-dependent with 

transport-storage structures. Screening of the alternatives led to the 

elimination of twelve options p r i m a r i l y as a r e s u l t of impacts during 

construction, operational problems, or f a i l u r e to meet governmental 

requirements. The f i v e f i n a l a l t e r n a t i v e s selected for evaluation were 

2-1, 2-2B1, 2-8, 2-3A and 2-10. F i n a l a l t e r n a t i v e 2-1 i s a gravity-

dependent s o l u t i o n . A l t e r n a t i v e 2-2B1 i s a pump-dependent sol u t i o n 

with a reservoir. Alternatives 2-3A, 2-8 and 2-10 are pump dependent 

solutions with a transport storage structure. The evaluation procedure 

used to compare the f i n a l a lternatives consists of ranking each 

alternative against the set of evaluation factors developed i n the 1982 

Bayside F a c i l i t i e s Plan. These factors include cost, energy 

consumption, land requirements, t r a f f i c impacts, f l e x i b i l i t y , 

r e l i a b i l i t y , implementability, and p u b l i c a c c e p t a b i l i t y . The 

importance of each factor was considered, and a comparison was made of 

a series of trade-offs between the advantages and disadvantages of each 

alternative against other alternatives. Comparison of the f i v e 

remaining a l t e r n a t i v e s led to the s e l e c t i o n of Alternative 2-10 as the 

new Apparent Best Al t e r n a t i v e . 
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The f i v e f i n a l alternatives were sized to store and transport combined 

sewer storm flows out of the Sunnydale basin such that no more than one 

overflow per year occurs on the long-term average i n the Sunnydale 

basin. In addition, the f a c i l i t i e s were sized to convey the f i v e year 

storm flow rate into the Bay through the o u t f a l l structures. 

F a c i l i t i e s were arranged so that a l l overflows to the Bay occur from a 

b a f f l e d storage structure. 

The selected apparent best a l t e r n a t i v e , 2-10 consists of a control 

structure at the e x i s t i n g Sunnydale combined sewer overflow point, a 60-

inch diameter pipe from the control structure to the e x i s t i n g 

Candlestick Tunnel, 5.7 m i l l i o n gallon transport storage structure 

along the shoreline, a 50 mgd pumping station, a 48-inch diameter 

force main, and a control structure with a gate. The apparent best 

a l t e r n a t i v e i s described i n d e t a i l i n Chapter 7 of t h i s report. 
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BACKGROUND 

In 1981, Federal funding cutbacks resulted in the suspension of environmental 

review efforts for the Sunnydale Facilities. When the effort, was suspended, an 

Apparent Best Alternative (ABA) had been chosen. The choice of the ABA was based, 

to a great extent, on alternatives limited by the land use criteria of some of the 

governing agencies. As a result, a few potential sites were not explored or were 

addressed only briefly. The two plus years that have elapsed since the planning 

was suspended have shown a marked change in agency attitudes concerning compatible 

use. The 1981 ABA utilized a privately owned manufacturer's storage site. As 

such, acquisition and relocation costs could be quite high. A number of sites 

currently to be considered for investigation are on publicly owned land that is 

undeveloped. 

During the prior facil it ies planning work, the Sunnydale and Yosemite/Fitch 

projects were treated as one project because of the degree of interaction between 

the two systems. However, in order to address the funding cutbacks, these two 

projects were separated. The environmental review of the Sunnydale area was not 

completed. The Yosemite/Fitch EIR and design of the facilities have been completed. 

By virtue of the refining process that occurred to the Yosemite Plans during 

design and value engineering, it became apparent that compatible changes in the 

Sunnydale facil it ies could result in sizeable construction dollar savings on both 

projects. 

The refining process which occurred during design of the. Yosemite/Fitch facilities 

and reevaluation of the Sunnydale facilities included an analysis of the 

operation of the Sunnydale l i f t station, a comparison of a gravity-dependent 

system versus a pump-dependent system, and a detailed analysis of the present and 

potential ultimate values for the runoff coefficient ("C" Factor) of the Sunnydale 

watershed. The results of these investigations are included in a report entitled 



"A Summary Report of Planning and Design for Yosemite Fitch and Sunnydale Drainage 

Basin - CSO Facilities, June, 1985" which is attached as Annex I to this Amendment 

Report. 
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DEVELOPMENT AND SCREENING OF INITIAL ALTERNATIVES 

General 

The development of alternatives for this amendment was based on reevaluating 

potential sites in the Sunnydale area which were made available as a result of 

changes in governmental constraints and planned development. These alternatives 

were developed init ial ly by simply relocating the facil it ies which were defined 

in the 1982 Project Report. 

As a part of this investigation, the advantages of a pump-dependent system in 

Sunnydale versus a gravity-dependent system, were studied. This study concluded 

that by placing facilities in the downstream portions of the drainage basin, such 

that all flows could be intercepted or easily routed into storage, a pump-dependent 

system would reduce the volume of required storage in both the Sunnydale and 

Yosemite/Fitch facil it ies. 

Furthermore, a more detailed analysis of the present runoff coefficient of the 

Sunnydale watershed was completed. The result of this analysis also provided 

reason for some changes to the required facil it ies . 

These studies are included as Annex I to this study. A summary of the 

results of these reports is given below. 

Required Facilities 

Gravity vs Pumping Scenarios 

The detailed description of the gravity versus pumping scenarios for conveying 

flows from the Sunnydale to the Yosemite Basin is given in Appendix A of Annex I. 

A schematic representation of these two scenarios is shown in Figure 4-1. In 

summary, the important features of the two scenarios are as follows: 
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FIG. 4-1 SUNNYDALE AND YOSEMITE FACILITIES. SCHEMATIC 
REPRESENTATION OF TWO BASIC SCENARIOS 
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o Gravity-Dependent System 

o Sunnydale flows are transported by g r a v i t y through the 

e x i s t i n g C a n d l e s t i c k Tunnel to the Yosemite-Fitch (Y-F) 

f a c i l i t i e s . Only a l i f t s t a t i o n i s required to dewater the 

Sunnydale Reservoir. The o r i g i n a l ABA c a l c u l a t e d t h a t a 10 

m i l l i o n g a l l o n (mg) r e s e r v o i r was required i n the Sunnydale 

area. However, the 10 mg ca p a c i t y was c a l c u l a t e d on the 

bas i s that the l i f t s t a t i o n would not go i n t o operation u n t i l 

the r e s e r v o i r had drained by g r a v i t y to a l e v e l below the 

e x i s t i n g sewer system. By p u t t i n g the l i f t s t a t i o n i n t o 

o p e r ation f o r the maximum periods i n which downstream 

ca p a c i t y was a v a i l a l b e , i t was determined that storage 

volume i n Sunnydale could be reduced to 7.5 mg. See Table 

4-1. 

o Sunnydale flows are transported i n a separate chamber i n the 

Y-F f a c i l i t i e s t o a separate sump i n the G r i f f i t h Pump 

S t a t i o n . The separate sump operates independently to 

discharge flows. The separation i s required to prevent 

r a i s i n g the h y d r a u l i c c o n t r o l s i n the Sunnydale area by the 

flow l e v e l s i n Y-F. 
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o Pump-Dependent Sunnydale System 

o Sunnydale flows go i n t o storage a f t e r the 60 mgd c a p a c i t y of 

the C a n d l e s t i c k Tunnel i s reached. Sunnydale flows w i l l a l s o 

be d i v e r t e d i n t o storage f o r pumping when flows i n Yosemite 

reach a l e v e l of -18 f t . This i s the l e v e l i n the Yosemite 

system which would cause f l o o d i n g i n the Sunnydale area under 

g r a v i t y c o n d i t i o n s . A c o n t r o l s t r u c t u r e upstream of the 

force main discharge p o i n t forces a l l Sunnydale flows to go 

i n t o the storage f a c i l i t y before being pumped to the Y-F 

f a c i l i t y . 
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Table 4-1 Sunnydale-Yosemite Storage Facilities Comparison of Concepts by 
Storage Volume 

SUNNYDALE 
STORAGE 

(MG) 

YOSEMITE 
STORAGE 
REQUIRED 

(MG) 

TOTAL 
YOSEMITE/ 
FITCH AND 
SUNNYDALE 
STORAGE 
REQUIRED 

(MG) 

EXISTING 
SYSTEM 
STORAGE 
AVAILABLE 

IN 
YOSEMITE 
AREA 
(MG) 

TOTAL NET 
STORAGE TO 

BE 
CONSTRUCTED 

(MG) 
Remarks 

1. Gravity-Dependent Sunnydale (C=0.6) 

a. CGKT 10 14.7* 24.7 1 23.7 •including 0.7 MG 
occupied by 2nd 
chamber 

b. CWP 7.5 16.7* 24.2 1 23.2 ditto 

2. Pump-Dependent Sunnydale (C=0.6) 

7.5 14.1 21.6 2** 19.6 Original estimate of 
runoff coefficient 
C=0.6 

3. Pump-Dependent Sunnydale (C=.48) 

5.7 11.5 17.2 2** 15.2 Current development 
conditions Sunnydale 

4. Pump-Dependent Sunnydale (C=.52) 

5.7 12.7 18.4 2** 16.4 Ultimate Sunnydale 
development 

5. Gravity-Dependent Sunnydale (C=.52) 

5.7 16.7* 22.4 1 21.4 •including 0.7 MG 
occupied by 2nd 
chamber 

CGKT: Caldwell-Gonzalez-Kennedy-Tudor Consulting Engineers March 1982 Report Figures 
CWP: Clean Water Program Figures From This Report 

** Includes 1 million gallons in Candlestick Tunnel. 
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o The requirement for a second chamber is removed from the Y-F facility 

and the Griffith Pumping Station can act as a single pump station. The 

entire 120 mgd capacity can be applied to the combined Y-F and Sunnydale 

flows. 

The result of this investigation, as shown on Table 4-1, is that a pump-dependent 

Sunnydale System will reduce the total storage required from 24.2 to 21.6 million 

gallons. It also showed that Yosemite-Fitch will benefit from an additional one 

million gallons of storage in the Candlestick Tunnel. The total net storage to 

be constructed is thus reduced by 3.6 mg, from 23.2 mg to 19.6 mg. 

Present vs Ultimate Development 

The original hydrological studies associated with the sizing of the Sunnydale 

facil it ies were based on the assumption of full development in the watershed. 

The runoff coefficient for full development had been estimated to be 0.6. Inasmuch 

as Sunnydale is not fully developed and since the watershed has a relatively large 

park area, a decision was made to conduct a detailed analysis of the present vs 

the potential ultimate runoff coefficient. The results of this analysis are 

reported in detail in Appendix B of Annex I. 

In summary, the analysis showed that the present "C" factor is 0.48, while the 

potential future value is 0.52. This resulted in decisions to change the 

facil it ies in Yosemite-Fitch area as well as in the Sunnydale area. Table 

4-1 shows the storage required for "C" values of 0.48 and 0.52. The curves, which 

were developed to show the relationship between storage volume and pumping 

capacity for different "C" values, are shown in Figure 4-2. The curve shows that 

the required total Sunnydale and Yosemite storage volume is 17.2 mg for C=0.48. 
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to 
SUNNYDALE + YOSEMITE 

STORAGE 

YOSEMITE 

SO 40 (5to) (feoi 7o MGD 

SUNNYDALE PUMPING RATE (MGD) 

O • • PRESENT SUNNYDALE (C=.48) 

A *• x ULTIMATE SUNNYDALE (C=.52) 

FIGURE 4-2 SUNNYDALE AND YOSEMITE TRADE-OFF CURES. STORAGE NEEDS 
UNDER PRESENT AND ULTIMATE DEVELOPMENT CONDITIONS 

4-7 



The corresponding storage volume in Sunnydale for this rriinimum total 

volume i s 5.7 mg with a Sunnydale pumping rate of 50 mgd. 

Development of the Sunnydale watershed to a C=0.52 would require a 

total volume of 18.4 mg which would require the addition of 1.2 mg of 

storage in the Yosemite area and an increase i n the Sunnydale pumping 

rate to 60 mgd. 

The additional 1.2 mg of storage required i n the Yosemite area (from 

11.5 to 12.7 mg, see Table 4-1 or Figure 4-2) could be combined with 

the construction of the Shafter Outfall. The increase in Sunnydale 

pumping rate can be accomplished by replacement of the 50 mgd pumps 

with 60 mgd pumps. The decision tree used in arriving at these 

conclusions i s shown in Figure 4-3. 

Siting Considerations 

The sites used for evaluation of alternatives i n the original Bayside 

Report were selected after considerations of size, geologic condition, 

and governmental constraints. For this analysis, the pump-dependent 

scenario added another constraint. The site had to be far enough 

downstream so that the storage/pumping f a c i l i t y could intercept a l l 

tributary flows. 
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The o r i g i n a l s i t e s i n v e s t i g a t e d f o r the Sunnydale F a c i l i t i e s are shown 

on F i g u r e 4-4 as S i t e 1 through 7. S i t e s S-8, S-9, S-10 and S - l l have 

been in c l u d e d i n t h i s study as a r e s u l t of changed c o n s t r a i n t s . S i t e S-

8 had been deemed i n f e a s i b l e by the o r i g i n a l study because of 

governmental agency c o n s t r a i n t s and presumed g e o l o g i c a l c o n d i t i o n s . 

However, changes i n the c o n s t r a i n t s imposed by these agencies and the 

r e s u l t s of a d d i t i o n a l g e o l o g i c a l s t u d i e s have made t h i s s i t e f e a s i b l e . 

The report f o r the g e o l o g i c a l study i s included as Annex I I I of t h i s 

Amendment. 

S i t e S - l l was developed f o r a new tunnel alignment under the Bayview 

Park H i l l . The cost of the tunnel a l t e r n a t i v e s s t u d i e d were over twice 

as high as the others i n the study. Therefore, the tunnel a l t e r n a t i v e s 

were dropped from f u r t h e r c o n s i d e r a t i o n . 
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COMPLIANCE UNDER COMPLIANCE UNDER 
PRESENT SUNNYDALE DEVELOPMENT ULTIMATE SUNNYDALE DEVELOPMENT 

TOTAL 
STORAGE (MG) 

I 
UD 

oYOS/F STOR.=10.7MG 
oSUNN. STOR.=7MG 
oSUNN. P.S. =42MGD 

o YOS/F STOR.=11.5MG 
°SUNN. STOR.=5.7MG 
oSUNN. P.S. =50MGD 

17.2 

« RECOMMENDED 

o ADD 1 MG TO SUNN. STOR. 
oNO CHANGE IN YOS. STOR. 
oNO CHANGE I N SUNN. P.S. 

oADD 0.7MG 
» SUNNYDALE 
o NO CHANGE 

TO YOS. STOR. 
P.S.= 60MGD 
IN SUNN. STOR. 

• ADD 1.2MG TO YOS. STOR. 
•SUNN. P.S.= 60MGD 
• NO CHANGE IN SUNN. STOR. 

TOTAL 
STORAGE (MG) 

o ADD 1.1MG TO SUNN. STOR. 
o ADD 0.1MG TO YOS. STOR. 
oNO CHANGE IN SUNN. P.S. 

18.4 

FIGURE 4-3 SUNNYDALE-YOSEMITE FACILITIES. ALTERNATIVE WAYS TO ACHIEVE COMPLIANCE 
UNDER PRESENT AND ULTIMATE DEVELOPMENT CONDITIONS. 



S-1 SCAVENGER 
S-2 • WHEELER (CECO) 
S-3 BAYSHORE BLVO. SCALE: 
S-4 SUNNYDALE 
S-5 HARNEY 0 500* 1000* 2000* 3000* 
S-6 BEATTY 
S-7 BAYSHORE FREEWAY 
S-8 3A* sirs 
S-9 ALANA WAY 
S-10 BEATTY ROAD 
S-11 TUNNEL ALIGNMENT 
LEGEND: 

FACILITY SITE ALTERNATIVE 

FIG. 4-4 SUNNYDALE FACILITIES SITES 
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A screening of these nine f e a s i b l e s i t e s i n d i c a t e s that S i t e s S - l , S-7, 

S-8 and S-10 are acceptable f o r c o n s i d e r a t i o n because of t h e i r 

downstream l o c a t i o n . S i t e S-2 i s a l s o considered to provide a 

comparison to the gravity-dependent scenario developed i n the 

o r i g i n a l report. S i t e S-5 i s not included i n t h i s review because i t i s 

p r i v a t e property and there are current plans f o r the c o n s t r u c t i o n of a 

restaurant at the s i t e . S i t e s S-3, S-4, and S-6 were not i n c l u d e d 

because of t h e i r upstream l o c a t i o n and/or distance from the Sunnydale 

trunk sewer. The f i v e acceptable s i t e s are shown on Figure 4-5. The 

CECO (S-2) s i t e i s described i n the o r i g i n a l report. The four new 

s i t e s are as f o l l o w s : 

S i t e S - l : The Scavenger S i t e 

This s i t e i s l o c a t e d west of U.S. Highway 101, j u s t south of the San 

Francisco County l i n e , at the Sunset/Scavenger s o l i d waste t r a n s f e r 

property. The s i t e i s owned by the Sunset/Scavenger Co. and the 

S a n i t a r y L a n d f i l l Co. The geology of the s i t e i s poor. Several 

a l t e r n a t i v e l o c a t i o n s w i t h i n the property were considered. The most 

s u i t a b l e l o c a t i o n on the property i s c u r r e n t l y used as a parking l o t 

and f o r t r a n s f e r t r u c k storage. I t i s under the governmental 

j u r i s d i c t i o n of San Mateo County. 
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S i t e S-7: The Bayshore Freeway S i t e 

This s i t e i s located to the east of the freeway o f f / o n ramp at Harney 

Way. The property i s owned by Santa Fe P a c i f i c R e a l t y which has 

i n d i c a t e d that i t i s surplus land. The geology of the s i t e i s poor. 

I t i s under the governmental j u r i s d i c t i o n of San Mateo County and the 

C i t y of Brisbane. P e r m i t t i n g agencies include: State lands, BCDC, 

and the Army Corps of Engineers. 
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S i t e S-8: The Bay S i t e 

This s i t e i s lo c a t e d along the Bay s h o r e l i n e running p a r a l l e l to Harney 

Way from the Sunnydale overflow s t r u c t u r e north to the main body of the 

Candlestick Point Recreation Area. The geology of the s i t e i s good; 

rock was located w i t h i n 30 feet of the surface at the o u t f a l l and dense 

bay sands are w i t h i n 24 feet of the surface at the two t e s t e d l o c a t i o n s 

j u s t offshore. I t i s under the governmental j u r i s d i c t i o n of San Mateo 

County. P e r m i t t i n g agencies i n c l u d e : BCDC, State Parks, S t a t e 

Lands, and the Army Corps of Engineers. 

S i t e S-10 

This s i t e i s located i n Beatty Road, owned by C i t y of Brisbane i n San 

Mateo County. 
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Screening of I n i t i a l A l t e r n a t i v e s 

Based on the f a c i l i t y requirements and planning c r i t e r i a , seventeen 

i n i t i a l a l t e r n a t i v e s were developed. One a l t e r n a t i v e was the no 

p r o j e c t a l t e r n a t i v e . The remaining s i x t e e n a l t e r n a t i v e s were g e n e r a l l y 

c a t e g o r i z e d as gravity-dependent or pump-dependent systems. The 

pump-dependent systems are f u r t h e r d i v i d e d i n t o the d i f f e r e n t 

c o n f i g u r a t i o n s used f o r the storage f a c i l i t y , e i t h e r a r e s e r v o i r , a 

tunnel or a transport-storage f a c i l i t y . These d i f f e r e n t c o n f i g u r a t i o n s 

were s e l e c t e d depending on the s i t e being reviewed. On some s i t e s , the 

s i z e and shape allowed both c o n f i g u r a t i o n s to be i n v e s t i g a t e d . These 

s i x t e e n a l t e r n a t i v e s are shown on Figures 4-6 and 4-7. 
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FIG. 4 - 6 SUNNYDALE T/S FACILITIES 

ALT. 2-1, 2-2A, 2-2B, 2-2B1, 2-2B2, 2-5, 2-6 
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FIG. 4-7 SUNNYDALE T/S FACILITIES 

ALT. 2-3A, 2-3B, 2-4 & 2-7 
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FIG. 4-7a SUNNDALE T/S FACILITIES 

ALT. 2-11, 2-12 & 2-13 

ALTERNATIVE 2-13 

(TUNNEL ALTERNATIVE) 

TJ 

P 

0> 



No Project Al ternat ive 

This a l ternat ive is a case in which no action is taken and ex is t ing f a c i l i t i e s are 

retained. Obviously, the no project a l te rnat ive w i l l not reduce storm-related 

overflows below the i r present annual frequency of 43 times per year. Thus, 

National Pol lutant Discharge El imination System (NPDES) permit requirements 

c a l l i n g for a reduction of overflows to an average of one per year would be 

v io la ted . This a l t e rna t i ve , therefore, is not retained for fur ther ana lys is . 

Gravity-Dependent Al ternat ives 

o Al ternat ive 2-1 has a 5.7 mg reservoir located on the CECO Si te S-2. The 

area required on the s i t e i s current ly being used for the storage of construc

t ion mater ia ls , which may resul t in re locat ion problems for the business. 

When runoff in the Sunnydale watershed exceeds the 60 mgd capacity of the 

Candlestick Tunnel, the excess flow i s diverted by a control structure from 

the Sunnydale trunk sewer and transported to the reservoir by a proposed 

10'w x 10'd box transport sewer with a capacity fo r 5-year frequency storm. 

When the transport system is f u l l , the control structure on the trunk sewer 

diverts a l l flow to the reservoir where sediments se t t le and f loatables are 

retained in storage by baf f les before overflow r ises over a weir . The 

overflow is transported back to the trunk sewer by means of a double 

8'w x 5 ' -6"d box transport sewer and, thence, to the ou t fa l l where gates in a 

control structure are opened to allow discharge into the bay. At the end of 

the storm when capacity i s avai lab le in the transport sewer, the stored flow 

in the reservoi r is dewatered by a 50 mgd l i f t s tat ion to meet the present 

development condit ions (see Figure 4-2) . 

A new transport sewer i s required in th is a l ternat ive to convey flow from the 

trunk sewer to the Candlestick Tunnel Portal using a route along Alana Way 

and Harney Way. This sewer should be s ized to handle the potential 60 mgd 

4-16 



r e q u i r e d to meet the u l t i m a t e development c o n d i t i o n s . V a r i a t i o n s 

i n the alignment o u t s i d e of the Alana roadway were i n v e s t i g a t e d to 

a v o i d d i s r u p t i o n of t r a f f i c . Alana Way i s the only access from 

the freeway f o r the l a r g e volume of truck t r a f f i c generated by the 

Scavenger t r a n s f e r s t a t i o n , CECO s t e e l and other i n d u s t r i a l 

e n t e r p r i s e s i n t h i s area. An alignment outside the roadway would 

r e q u i r e boring or j a c k i n g of the pipe under the freeway. This 

work would be d i f f i c u l t and c o s t l y because of the presence of 

boulders used i n the freeway c o n s t r u c t i o n t o d i s p l a c e and 

s t a b i l i z e the bay mud. Work under the freeway would be subject t o 

g e t t i n g permits from C a l t r a n s . This a l t e r n a t i v e i s retained f o r 

f i n a l c o n s i d e r a t i o n so t h a t the new a l t e r n a t i v e s developed i n t h i s 

addendum can be compared to the ABA of the o r i g i n a l study. 

This gravity-dependent system would requ i r e t h a t a separate 

compartment be constructed i n the Yosemite-Fitch (Y-F) 

s t r u c t u r e f o r t r a n s p o r t of the Sunnydale flow t o a separate sump 

at the G r i f f i t h Pump S t a t i o n . 

A l t e r n a t i v e 2-2A has a 5.7 mg storage r e s e r v o i r i n the 

Scavenger S i t e ( S - l ) and i t s operation i s the same as A l t e r n a t i v e 

2-1. The d i f f e r e n c e of t h i s a l t e r n a t i v e i s that the r e s e r v o i r i s 

l o c a t e d c l o s e r to the Sunnydale Trunk Sewer and, thus, requires 

s h o r t e r transport s t r u c t u r e s . This a l t e r n a t i v e i s not r e t a i n e d 

f o r f i n a l c o n s i d e r a t i o n because i t e s s e n t i a l l y d u p l i c a t e d 

A l t e r n a t i v e 2-1. 
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o Pump-Dependent A l t e r n a t i v e s With Reservoir Structure 

A l t e r n a t i v e s 2-2B. 2-2B1. and 2-2B2 place a 5.7 mg r e s e r v o i r 

at v a r i ous l o c a t i o n s i n the Scavenger S i t e ( S - l ) . These 

a l t e r n a t i v e s impact the Scavenger f a c i l i t i e s and/or operations i n 

various ways. These a l t e r n a t i v e s were i n v e s t i g a t e d at the request 

of the owners of the Scavenger s i t e t o f i n d the l e a s t d i s r u p t i v e 

l o c a t i o n . A l t e r n a t i v e 2-2B would d i s p l a c e the truck and employee 

parking/storage. A l t e r n a t i v e 2-2B1 a l l e v i a t e s the t r a n s f e r t r u c k 

parking/storage problem but removes some o l d s t r u c t u r e s used f o r 

garbage t r u c k p a r k i n g , which would need t o be replaced. 

A l t e r n a t i v e 2-2B2 uses an area which i s c u r r e n t l y used by the 

Scavenger o p e r a t i o n f o r r e c y c l i n g and storage. Of these three 

options, A l t e r n a t i v e 2-2B1 i s r e t a i n e d f o r f u r t h e r e v a l u a t i o n 

since i t has been agreed to by both the owner and CWP as having 

the l e a s t impact on the business occupying the s i t e and minimizes 

the length of g r a v i t y sewers to i n t e r c e p t the watershed flows. 

In A l t e r n a t i v e 2-2B1, storm flows which do not exceed the ca p a c i t y 

of C a n d l e s t i c k Tunnel would g r a v i t a t e to the Yosemite-Fitch 

F a c i l i t y (Y-F). The g r a v i t y flow c a p a c i t y of the Ca n d l e s t i c k 

Tunnel i s 60 mgd when the water l e v e l i n Y-F i s below -18 feet 

and decreases as the Y-F water l e v e l continues to r i s e above -18 

feet . When the Sunnydale storm runoff exceeds 60 mgd the excess 

flow would discharge i n t o the r e s e r v o i r by way of a c o n t r o l 

s t r u c t u r e on the Sunnydale Trunk Sewer. The dewatering of the 

stored flows at a rate of 50 mgd would begin as soon as the water 
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l e v e l i n the Sunnydale r e s e r v o i r i s high enough to a c t i v a t e the 

pumps. The pumped flow would be discharged t o the c o n t r o l 

s t r u c t u r e near the tunne l p o r t a l v i a a proposed 48" diameter force 

main. As a r e s u l t o f h y d r o s t a t i c pressure from the force main 

discharge and the r i s i n g water l e v e l i n Y-F, the f l a p gate i n 

the c o n t r o l s t r u c t u r e would cl o s e and a l l the Sunnydale runoff 

would be d i v e r t e d i n t o the r e s e r v o i r . When the f l a p gate has 

clos e d , flows from the L i t t l e Hollywood and Executive Park area 

would be transported t o the r e s e r v o i r v i a a 60" diameter sewer by 

re v e r s i n g the flow d i r e c t i o n . 

When the storage f a c i l i t y becomes f u l l , excess flows would be 

routed under b a f f l e s to remove f l o a t a b l e s . This excess runoff 

would then overflow a weir and discharge through the Sunnydale 

O u t f a l l i n t o the Bay. A c o n t r o l s t r u c t u r e at the o u t f a l l would 

d i v e r t flows to the C a n d l e s t i c k Tunnel at the beginning of a storm 

up to the rate of 60 mgd and would discharge i n t o the Bay only 

when the r e s e r v o i r w e i r s t a r t s to overflow. 

A l t e r n a t i v e 2-5 places a 5.7 mg r e s e r v o i r i n the Bayshore 

Freeway S i t e (S-7) at the discharge p o i n t of the e x i s t i n g 

Sunnydale O u t f a l l . The proposed f a c i l i t i e s and operation of t h i s 

a l t e r n a t i v e i s s i m i l a r t o a l t e r n a t i v e 2-2B except that the 

proposed force main from the r e s e r v o i r to the tunnel p o r t a l i s 

shor t e r . Since the r e s e r v o i r s t r u c t u r e would be defined by the 
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BCDC as major f i l l i n g of the Bay, the agency has given i t s 

o b j e c t i o n to t h i s a l t e r n a t i v e and would not issue a permit f o r i t s 

c o n s t r u c t i o n unless no other upland l o c a t i o n i s a v a i l a b l e f o r i t s 

c o n s t r u c t i o n . Since there are other upland l o c a t i o n s , t h i s 

a l t e r n a t i v e i s dropped from c o n s i d e r a t i o n i n the f i n a l a n a l y s i s . 

A l t e r n a t i v e 2-6 places a proposed 5.7 mg r e s e r v o i r i n the Bay 

S i t e (S-8) i n lands owned by State Parks. This a l t e r n a t i v e 

extends the Sunnydale trunk sewer w i t h approximately 1500 f e e t of 

108 inch diameter t r a n s p o r t pipe to the proposed r e s e r v o i r , 

minimizes the length of force main from the pumping s t a t i o n to the 

tunnel p o r t a l , and avoids major f i l l i n g of the Bay. Since the 108 

in c h diameter pipe does not have quiescent flow as i n a t r a n s p o r t 

storage s t r u c t u r e , the e x i s t i n g o u t f a l l would have to be r e l o c a t e d 

to the proposed r e s e r v o i r i n order to o b t a i n e f f e c t i v e removal of 

s e t t l e a b l e s o l i d s and f l o a t a b l e s . Secondly, t h i s a l t e r n a t i v e 

r a i s e s the h y d r a u l i c grade c o n t r o l s of the sewer system by v i r t u e 

of the energy losses through the a d d i t i o n a l 1,500 feet of pipe. 

This loss i s approximately 3 f e e t f o r the 108 inch diameter 

transport pipe. Pipes of l a r g e r diameter would reduce the energy 
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l o s s e s , but not adequately u n t i l s i z e s approximating the t r a n s p o r t -

storage s t r u c t u r e s i m i l a r t o A l t e r n a t i v e 2-3A, described below, i s 

reached. The added losses would cause f l o o d i n g of upstream areas. 

Because of these two major reasons which could r e q u i r e l a r g e amounts of 

money to c o r r e c t , t h i s a l t e r n a t i v e i s dropped from c o n s i d e r a t i o n i n the 

f i n a l a n a l y s i s . 

ALTERNATIVE 2-11 i s a Tunnel A l t e r n a t i v e . 

•A 12 feet diameter tunnel i n t e r c e p t s the flows from Sunnydale trunk 

sewer near Alana Way. The flows are then transported by g r a v i t y t o 

Yosemite/Fitch sewer system at Yosemite and I n g a l l s . 

This a l t e r n a t i v e would r e q u i r e a much deeper Yosemite/Fitch system 

which i s not compatible w i t h the soon to be constructed system. I t i s 

removed from f u r t h e r c o n s i d e r a t i o n . 

ALTERNATIVE 2-12 i s s i m i l a r to A l t e r n a t i v e 2-11. A 12 feet diameter 

tunnel i n t e r c e p t s flows from Sunnydale trunk sewer. The flows are then 

transported by g r a v i t y to the Yosemite/Fitch system at Bancroft and 

Hawes. This a l t e r n a t i v e would a l s o r e q u i r e a much deeper 

Yosemite/Fitch system. I t i s removed from f u r t h e r c o n s i d e r a t i o n . 

ALTERNATIVE 2-13 i s a l s o a Tunnel A l t e r n a t i v e . A tran s p o r t / s t o r a g e 

box sewer along the s h o r e l i n e i n t e r c e p t s the flows from the Sunnydale 

trunk sewer at the e x i s t i n g Sunnydale O u t f a l l . A 12 feet diameter 

tunnel connects t h i s transport/storage sewer w i t h another 

transport/storage sewer i n Hawes S t r e e t . 
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In t h i s a l t e r n a t i v e , there would be major t r a f f i c impacts caused by 

c o n s t r u c t i o n a c t i v i t i e s on Executive Park Blvd. and Hawes. Based on 

community and business d i s r u p t i o n and system i n f l e x i b i l i t y , t h i s 

a l t e r n a t i v e i s removed form f u r t h e r c o n s i d e r a t i o n . 
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o Pump-Dependent A l t e r n a t i v e s With Transport-Storage S t r u c t u r e 

A l t e r n a t i v e 2-3A places a 5.7 mg tra n s p o r t - s t o r a g e (T-S) 

f a c i l i t y and a pumping s t a t i o n i n the Bay S i t e . The proposed T-

S s t r u c t u r e i s located on the s h o r e l i n e band alongside Harney Way 

and the pumping s t a t i o n i s lo c a t e d i n the main body of the 

Can d l e s t i c k P o i n t Recreation area. Storm flows which do not 

exceed the c a p a c i t y of C a n d l e s t i c k Tunnel w i l l g r a v i t a t e t o the 

Yosemite-Fitch F a c i l i t y (Y-F). The g r a v i t y flow c a p a c i t y of 

the C a n d l e s t i c k Tunnel i s 60 mgd when the water l e v e l i n Y-F i s 

below -18 f e e t . When the Sunnydale storm runoff exceeds 60 mgd, 

the excess flow w i l l discharge i n t o the t r a n s p o r t storage 

s t r u c t u r e by way of a c o n t r o l s t r u c t u r e on the Sunnydale Trunk 

Sewer. The dewatering of the sto r e d flows at a r a t e of 50 mgd 

would begin as soon as the water l e v e l i n the Sunnydale pump 

s t a t i o n sump i s high enough to a c t i v a t e the pumps. The pumped 

flow would be discharged t o the c o n t r o l s t r u c t u r e near the tunnel 

p o r t a l v i a a proposed 48" diameter force main. As a r e s u l t of 

h y d r o s t a t i c pressure from the fo r c e main discharge and the r i s i n g 

water l e v e l i n Y-F, the f l a p gate i n the c o n t r o l s t r u c t u r e w i l l 

c l o s e and a l l the Sunnydale runoff w i l l be d i v e r t e d i n t o the 

transport storage s t r u c t u r e . Flows exceeding the storage capacity 

of the system would pass over a b a f f l e d c o n t r o l weir to remove 

f l o a t a b l e s before d i s c h a r g i n g to the Bay through a new s t r u c t u r e 

i n the general l o c a t i o n of the e x i s t i n g o u t f a l l . A length of 

transport sewer i s required on Harney Way to enlarge the e x i s t i n g 

sewer system so that i t has the capacity to c a r r y the 60 mgd 

capa c i t y of the tunnel. This a l t e r n a t i v e i s r e t a i n e d f o r f i n a l 

a n a l y s i s . 
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A l t e r n a t i v e 2-3B, i n v e s t i g a t e d at the request of State Parks, i s 

i d e n t i c a l to A l t e r n a t i v e 2-3A except that i t lo c a t e s the pumping 

s t a t i o n on p r i v a t e property owned by Campeau Corp. (San 

Franc i s c o Executive Park). A l l considerations are much the same 

as 2-3A. However, placement of the pump s t a t i o n on Campeau 

property poses some a d d i t i o n a l problems. The Campeau Corp. has 

j u s t received f i n a l EIR c e r t i f i c a t i o n f o r a d d i t i o n a l development 

of San Francisco Executive Park. Co n s t r u c t i o n of the pumping 

s t a t i o n at t h i s s i t e would place i t adjacent to the planned 

h o t e l . Although t h i s property can be obtained through eminent 

domain, a c q u i s i t i o n would be qui t e c o s t l y i f i t ne c e s s i t a t e s 

changes to Campeau's development plans. This a l t e r n a t i v e i s not 

r e t a i n e d f o r f i n a l a n a l y s i s because of these adverse e f f e c t s to 

p r i v a t e property. 

A l t e r n a t i v e 2-4 locat e s the proposed T-S and pumping s t a t i o n 

f a c i l i t y i n the Bayshore Freeway S i t e . The force main would 

extend from the pumping s t a t i o n l o c a t i o n near the e x i s t i n g 

Sunnydale O u t f a l l to the Candlestick Tunnel p o r t a l . The transport 

sewers i n Harney Way lead i n g to the tunnel p o r t a l needs to be 

enlarged to be capable of d e l i v e r i n g 60 mgd to the tunnel s i m i l a r 

to A l t e r n a t i v e 2-3A. The operation of the system i s i d e n t i c a l to 

A l t e r n a t i v e 2-3A. The T-S and/or pumping s t a t i o n s t r u c t u r e w i l l 

cause major f i l l i n g of the Bay on t h i s s i t e and BCDC w i l l object 
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to t h i s a l t e r n a t i v e unless no upland l o c a t i o n s are a v a i l a b l e f o r 

c o n s i d e r a t i o n . Furthermore, because of the poor s o i l s c o n d i t i o n s 

at t h i s s i t e , i t would be much more d i f f i c u l t to provide adequate 

foundation support than f o r A l t e r n a t i v e 2-3A. Since t h i s 

a l t e r n a t i v e so c l o s e l y d u p l i c a t e s A l t e r n a t i v e 2-3A, and has the 

added drawbacks described above, i t i s not r e t a i n e d f o r f i n a l 

a n a l y s i s . 
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A l t e r n a t i v e 2-7 l o c a t e s the proposed T-S f a c i l i t y of 

approximately 1500 f e e t length i n an alignment alongside and i n 

Alana Way and approximately 400 feet i n the s h o r e l i n e along Harney 

Way, between the Sunnydale Trunk sewer and the proposed pumping 

s t a t i o n located i n S t a t e Park property. Various options f o r 

c r o s s i n g the freeway were i n v e s t i g a t e d . These included a T-S 

box or a c i r c u l a r conduit i n the Alana roadway and a jacked or 

t u n n e l l e d s t r u c t u r e underneath the freeway. Open trench 

c o n s t r u c t i o n i n the 36 foot wide by 180 foot long Alana Way 

freeway underpass would d i s r u p t the main freeway access route f o r 

t h i s area of the C i t y . Open trench excavation would a l s o 

undermine the spread f o o t i n g bridge support of the freeway. The 

headroom f o r d r i v i n g of tre n c h support w a l l s or p i l e s would be 

sever e l y l i m i t e d under the freeway bridge s t r u c t u r e c r o s s i n g Alana 

Way. Construction o f a jacked or tunneled s t r u c t u r e under the 

freeway would face the problem of removing boulders which were 

used to d i s p l a c e and s t a b i l i z e the s o i l during the c o n s t r u c t i o n of 

the freeway. Because of these serious t e c h n i c a l problems and 

s i n c e t h i s a l t e r n a t i v e provides no s p e c i a l o p e r a t i o n a l advantage 

over A l t e r n a t i v e 2-3A, t h i s a l t e r n a t i v e was not r e t a i n e d f o r f i n a l 

a n a l y s i s . 
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A l t e r n a t i v e 2-8 locates the proposed T-S sewer of 

approximately 1,350 feet length i n Beatty Road between Tunnel Ave. 

and Alana Way w i t h a pumping s t a t i o n at the end near Alana Way. A 

proposed 108" diameter pipe i n Tunnel Ave. connects the e x i s t i n g 

Sunnydale Trunk Sewer and the proposed T-S sewer. Another 108" 

diameter pipe connects the e x i s t i n g Sunnydale Trunk sewer and the 

T-S sewer near Alana Way. 

Storm flows which do not exceed the c a p a c i t y of Can d l e s t i c k Tunnel 

would g r a v i t a t e to the Yosemite-Fitch F a c i l i t y when the 

Sunnydale storm runoff exceeds the Ca n d l e s t i c k Tunnel c a p a c i t y , i t 

would overflow i n t o the T-S sewer by way of c o n t r o l s t r u c t u r e s 

on the Sunnydale Trunk sewer. The flows from Executive Blvd. 

would a l s o be d i v e r t e d i n t o the T-S sewer through a 60" diameter 

pipe. The flow i n the T-S sewer would then be pumped to a 

c o n t r o l s t r u c t u r e near the tunnel p o r t a l v i a a proposed 48" 

diameter force main. Both the 48"(? force main and 60" 

diameter pipe would be tunneled or jacked under the Bayshore 

Freeway. This a l t e r n a t i v e i s r e t a i n e d f o r f i n a l a n a l y s i s . 
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A l t e r n a t i v e 2-10 i s s i m i l a r to A l t e r n a t i v e 2-3A, except the pumping 

s t a t i o n i s located t o the so u t h e r l y end of the tr a n s p o r t storage 

s t r u c t u r e on Santa Fe P a c i f i c property i n s t e a d of the State Parks; and 

a longer force main has t o be provided. This a l t e r n a t i v e i s r e t a i n e d 

f o r f i n a l a n a l y s i s . 

Summary 

In summary, f i v e of the seventeen i n i t i a l a l t e r n a t i v e s were s e l e c t e d 

f o r f i n a l a n a l y s i s . These f i v e a l t e r n a t i v e s , 2-1, 2-2B1, 2-3A, 2-8 and 

2-10 meet the co n d i t i o n s f o r the re q u i r e d f a c i l i t i e s and the planning 

c r i t e r i a . The remaining 12 a l t e r n a t i v e s were not included f o r f u r t h e r 

c o n s i d e r a t i o n because of impacts t o p r i v a t e property, t r a f f i c , poor 

s o i l c o n d i t i o n s , or f a i l u r e t o meet governmental requirements. 
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ANALYSIS OF FINAL ALTERNATIVES 

P l a n s , p r o f i l e s , and f l o w s c h e m a t i c s o f the f i n a l a l t e r n a t i v e s f o l l o w the n a r r a 

t i v e d e s c r i p t i o n o f each o f t h e s e a l t e r n a t i v e s . C o n t r o l s t r u c t u r e s , i n w h i c h 

w e i r s , g a t e s , o r s i m i l a r d e v i c e s a r e u s e d to c o n t r o l f l o w r a t e s , a r e i n d i c a t e d on 

t h e p l a n s . J u n c t i o n b o x e s , w h i c h a r e s t r u c t u r e s t h a t c o n n e c t new to e x i s t i n g 

sewers and t r a n s p o r t / s t o r a g e s t r u c t u r e s to e x i s t i n g s e w e r s , a r e a l s o shown on t he 

p l a n s . The f l o w s c h e m a t i c s i n d i c a t e d r y w e a t h e r and wet w e a t h e r f l o w s . The 

o p e r a t i o n o f t h e s y s t e m i s s u c h t h a t when t h e a s s o c i a t e d s t o r a g e i s u t i l i z e d , no 

more t h a n one o v e r f l o w p e r y e a r w i l l o c c u r on t he l o n g te rm a v e r a g e . 

A l t e r n a t i v e 2 - 1 : 

The m a j o r e l e m e n t s o f A l t e r n a t i v e 2-1 a r e shown on F i g u r e 5-1 and i d e n t i f i e d i n 

T a b l e 5 - 1 . P r o f i l e s f o r A l t e r n a t i v e 2-1 a r e shown on F i g u r e 5-2 and a s c h e m a t i c 

f l o w d i a g r a m i s p r e s e n t e d on F i g u r e 5 - 3 . The c o n t r o l s y s t e m a l t e r n a t i v e r o u t e s 

a r e shown on F i g u r e 5 - l a . The number o f o v e r f l o w s i n t he S u n n y d a l e a r e a wou ld be 

r e d u c e d by an o f f - l i n e s t o r a g e o f wet w e a t h e r f l o w peaks i n a c o v e r e d r e s e r v o i r . 

Dry w e a t h e r f l o w w o u l d c o n t i n u e to pass t h r o u g h t h e e x i s t i n g i n t e r c e p t o r to t h e 

C a n d l e s t i c k t u n n e l and i n t o t he Y o s e m i t e B a s i n . 

D u r i n g wet w e a t h e r , 60 mgd w o u l d be t r a n s p o r t e d by g r a v i t y t h r o u g h e x i s t i n g and 

new i n t e r c e p t o r s t o t h e C a n d l e s t i c k t u n n e l and s u b s e q u e n t l y to t he Y o s e m i t e 

d r a i n a g e b a s i n . The S u n n y d a l e O v e r f l o w wou ld be c o n t r o l l e d by a w e i r a t t he 

r e s e r v o i r and a w e i r and g a t e s a t the o v e r f l o w c o n t r o l s t r u c t u r e . The l o c a t i o n o f 

t he e x i s t i n g o v e r f l o w p o i n t wou ld no t be c h a n g e d . 

Wet w e a t h e r w o u l d be t r a n s p o r t e d by g r a v i t y to t h e G r i f f i t h Pump S t a t i o n i n t h e 

Y o s e m i t e B a s i n . S i n c e f l o w s a r e by g r a v i t y f rom S u n n y d a l e i n t h i s a l t e r n a t i v e , 

t he h y d r a u l i c g r a d e l i n e o f t he S u n n y d a l e f l o w a t t h e G r i f f i t h Pump S t a t i o n must 

be much l o w e r t h a n t h a t o f t he Y o s e m i t e f l o w . T h e r e f o r e , t h e S u n n y d a l e f l o w w o u l d 
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have t o be transported to the new G r i f f i t h Pump S t a t i o n i n a separate, 

lower compartment of the transport/storage f a c i l i t y so that the 60 mgd 

g r a v i t y flow from the Sunnydale Basin can be pumped d i r e c t l y t o the 

Hunters Point tunnel without going i n t o storage. This approach a l s o 

means that the G r i f f i t h Pump S t a t i o n maximum ca p a c i t y of 120 mgd may 

not be achieved u n t i l the flow has reached the pump s t a t i o n . 

Figure 5 - l a shows the a l t e r n a t i v e routes of the communication cable way 

f o r the c o n t r o l system f o r the Sunnydale F a c i l i t i e s . Route A was 

s e l e c t e d because t h i s route i s 1,200 feet shorter than Route B 

r e s u l t i n g i n lower c o s t s . 



* 
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TABLE 5-1 Major Elements, A l t e r n a t i v e 2-1 

Element Lo c a t i o n Dimensions Capacity Length, 
Feet 

Reservoir S i t e S-2 400' X 100' X 21' 5.7 m i l g a l 750 

L i f t S t a t i o n 100'X40'X70' 50 mgd 

Interceptor Tunnel Ave. 
Tunnel Ave. 
Easement 
Easement 
Harney 
Alana Way 

10' X 10* 
10' X 10' 
66"0 
66"0 
6O"0 
60"? 

750 
650 
150 
50 

500 
1,000 

Structures 9'0 Tunnel or 
Jacked Pipe 
C o n t r o l S t r u c t u r e 
J u n c t i o n 

200 
2 EA 
4 EA 

Contr o l System (2) (2) 12,900 

^^Odor c o n t r o l & v e n t i l a t i o n room included. 

(21 
v 'As per F i g . 5 - l a , Route A 

F i b e r o p t i c s i n s i d e 4"0 PVC = 12,900 f t . 
4"0 P V C = 8,900 f t . ) 
4"? PVC (by others) = 4,000 f t . ) T o t a l 1 2 ' 9 0 0 f t* 
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A l t e r n a t i v e 2-2B1: 

Major elements of A l t e r n a t i v e 2-2B1 are shown on Figure 5-4 and 

i d e n t i f i e d i n Table 5-2. P r o f i l e s and d e t a i l s f o r A l t e r n a t i v e 2-2B1 

are shown on Figures 5-5 and 5-6 and a schematic flow diagram i s 

presented on Figure 5-7. The c o n t r o l system a l t e r n a t i v e routes are 

shown on Figure 5-4a of which Route B was s e l e c t e d due to i t s sh o r t e r 

distance. Dry weather would pass through the e x i s t i n g i n t e r c e p t o r to 

the C a n d l e s t i c k tunnel and i n t o the Yosemite Basin. The number of 

overflows i n the Sunnydale area would be reduced by an o f f - l i n e storage 

of wet weather flows i n a covered r e s e r v o i r . 

During wet weather, storm flows which do not exceed the c a p a c i t y of 

C a n d l e s t i c k Tunnel w i l l g r a v i t a t e to the Yosemite-Fitch F a c i l i t y (Y-

F) . The g r a v i t y flow c a p a c i t y of the C a n d l e s t i c k Tunnel i s 60 mgd 

when the water l e v e l i n Y-F i s below -18 feet and decreases as the Y-

F water l e v e l continues t o r i s e above -18 f e e t . When the Sunnydale 

storm runoff exceeds the 60 mgd c a p a c i t y of the C a n d l e s t i c k Tunnel, the 

excess flow would go i n t o storage i n the r e s e r v o i r by way of a c o n t r o l 

s t r u c t u r e on the Sunnydale Trunk Sewer. The dewatering of the stored 

flows by the pumping s t a t i o n at a r a t e of 50 mgd would begin as soon as 

the water l e v e l i n the Sunnydale r e s e r v o i r i s high enough to a c t i v a t e 

the pumps. The pumped flow would be discharged to the c o n t r o l 

s t r u c t u r e i n Harney Way v i a a proposed 48" diameter force main. From 
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the c o n t r o l s t r u c t u r e , the flow g r a v i t a t e s to the tunnel p o r t a l v i a a 

66" diameter g r a v i t y main. As a r e s u l t of h y d r o s t a t i c pressure from 

the force main discharge and the r i s i n g water l e v e l i n Y-F, the f l a p 

gate i n the c o n t r o l s t r u c t u r e would clo s e and a l l the Sunnydale runoff 

w i l l be d i v e r t e d i n t o the r e s e r v o i r . When the gate c l o s e s , flows from 

the L i t t l e Hollywood and Executive Park area would be transported t o 

the r e s e r v o i r v i a a 60" diameter sewer. When the r e s e r v o i r f i l l s , the 

excess flow would discharge under a b a f f l e and over a weir. The 

c o n t r o l s t r u c t u r e at the e x i s t i n g o u t f a l l would discharge the excess 

flows i n t o the Bay. 
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Table 5-2 Major Elements, A l t e r n a t e 2-2B1 

Element L o c a t i o n Dimension Capacity Length, 
Feet 

R e s e r v o i r S i t e S - l 320' x 100' x 42.5' 5.7 m i l g a l . 

Pumping S t a t i o n 100'x40'x70' ( 1 ) 50 mgd 

I n t e r c e p t o r Easement 10 f t x 10 f t 40 
Easement 10 f t x 10 f t 70 
Easement 66"? 150 
Easement 66"? 50 
Easement 60"? 1250 
Alana Way 60"? 550 
Alana Way 13"? tunnel 200 
Harney Way 60"? 300 

Force Main Easement 48"? 1260 
Alana Way 48"? 450 
Harney Way 48"? 430 

S t r u c t u r e s 
| 

C o n t r o l S t r u c t u r e 3 EA 
i J u n c t i o n S t r u c t u r e 3 EA 

C o n t r o l System (1) 
i 

12,400 

(1) 
(2) 

Odor c o n t r o l & v e n t i l a t i o n room included. 
As per F i g . 5-4a, Route B 

F i b e r o p t i c s i n s i d e 4"? PVC 
4"? PVC 
4"? PVC (by others) 

= 12,400 f t . 
= 8,400 f t . ) 
= 4,000 f t . ) 

T o t a l 12,400 f t . 
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The Sunnydale wet weather flow would j o i n w i t h the Yosemite-Fitch 

runoff i n the Yosemite Basin storage f a c i l i t y . This t o t a l flow would 

be dewatered from the beginning of the storm at the f u l l 120 mgd 

ca p a c i t y of the G r i f f i t h Pump S t a t i o n . 

A l t e r n a t i v e 2-3A: 

Major elements of A l t e r n a t i v e 2-3A are shown on Figure 5-8 and 

i d e n t i f i e d i n Table 5-3. P r o f i l e s and d e t a i l s f o r A l t e r n a t i v e 2-3A are 

shown on Figures 5-9 and 5-10 and a schematic flow diagram i s presented 

on Figure 5-11. The c o n t r o l system a l t e r n a t i v e routes are shown on 

Figure 5-8a of which Route B was s e l e c t e d due to i t s shorter d i s t a n c e . 

Dry weather flows would pass through the e x i s t i n g and/or new 

in t e r c e p t o r s to the C a n d l e s t i c k tunnel and then to the Y-F basin. 

The number of overflows i n the Sunnydale area would be reduced by the 

storage of wet weather flows i n a transport-storage s t r u c t u r e . 

During wet weather, flows would be i n i t i a l l y transported by g r a v i t y 

through the e x i s t i n g i n t e r c e p t o r and new 60" and 66" diameter sewers to 

the Candlestick tunnel. These storm flows which do not exceed the 

ca p a c i t y of Can d l e s t i c k tunnel w i l l g r a v i t a t e to the Yosemite-Fitch 

F a c i l i t y (Y-F). The g r a v i t y flow capacity of the Candlestick Tunnel 

i s 60 mgd when the water l e v e l i n Y-F i s below -18 feet and decreases 

as the Y-F water l e v e l continues to r i s e above -18 fee t . When the 
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Sunnydale storm runoff exceeds the 60 mgd capacity of the Can d l e s t i c k 

Tunnel, the excess flow w i l l discharge i n t o the r e s e r v o i r by way of a 

c o n t r o l s t r u c t u r e on the Sunnydale Trunk sewer. The dewatering of the 

sto r e d flows by the pumping s t a t i o n at a rate of 50 mgd would begin as 

soon as the water l e v e l i n the Sunnydale r e s e r v o i r i s high enough to 

a c t i v a t e the pumps. The pumped flow would be discharged to the c o n t r o l 

s t r u c t u r e at the tunnel p o r t a l v i a a proposed 48" diameter force main. 

As a r e s u l t of h y d r o s t a t i c pressure from the force main discharge and 

the r i s i n g water l e v e l i n Y-F, the f l a p gate i n the c o n t r o l s t r u c t u r e 

would c l o s e and a l l the Sunnydale runoff would be d i v e r t e d i n t o the 

r e s e r v o i r . When the gate c l o s e s , flows from the Sunnydale Trunk sewer, 

L i t t l e Hollywood and Executive Park 
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a r e a w o u l d o v e r f l o w a t a c o n t r o l s t r u c t u r e i n Harney Way i n t o t h e t r a n s p o r t -

s t o r a g e s t r u c t u r e . When the t r a n s p o r t - s t o r a g e s t r u c t u r e becomes f u l l , e x c e s s 

f l o w s w o u l d be s c r e e n e d by b a f f l e s t o p r e v e n t r e l e a s e o f f l o a t a b l e s and then 

d i s c h a r g e d i n t o t h e Bay o v e r a w e i r s t r u c t u r e and new o u t f a l l s t r u c t u r e l o c a t e d i n 

t he v i c i n i t y o f t h e e x i s t i n g S u n n y d a l e O u t f a l 1 . 

The S u n n y d a l e wet w e a t h e r f l o w t r a n s p o r t e d t h r o u g h t h e C a n d l e s t i c k Tunne l w o u l d 

j o i n w i t h t h e Y o s e m i t e - F i t c h r u n o f f i n the Y o s e m i t e B a s i n s t o r a g e f a c i l i t y . The 

t o t a l f l o w f r om bo th w a t e r s h e d s w o u l d be d e w a t e r e d f rom t h e b e g i n n i n g o f the 

s t o r m a t t h e f u l l 120 mgd c a p a c i t y o f t h e G r i f f i t h Pumping S t a t i o n . 
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Table 5-3 Major Elements, A l t e r n a t e 2-3A 

Element 
1 

Lo c a t i o n 
Dimension Capacity Length, 

Feet 

Transport/Storage Alongside 
Harney 1350' x 20' x 30' 5.7 m i l g a l . 

Pumping S t a t i o n 60'x 40' x 65' 50 mgd 

In t e r c e p t o r Easement 
Harney 
Alongside 
Harney 

66"? 
66"? 

60"? 

150 
50 

1280 

Force Main Harney 48"? 100 

Str u c t u r e s C o n t r o l S t r u c t u r e 
(or Weir St r u c t u r e ) 
J u n c t i o n S t r u c t u r e 

3 EA 
1 EA 

C o n t r o l System (1) (1) • 

i 
11,500 

i 

( l ) A s per F i g . 5-8a, Route B 

F i b e r o p t i c s i n s i d e 4"? PVC = 11,500 f t . 
4"? PVC = 7,500 f t . ) 
4"? PVC (by others) = 4,000 f t . ) T o t a l 11,500 f t . 
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A l t e r n a t i v e 2-8 

Major elements of A l t e r n a t i v e 2-8 shown on Figure 5-20c and i d e n t i f i e d 

i n Table 5-3a. P r o f i l e s and d e t a i l s f o r A l t e r n a t i v e 2-8 are shown on 

Figures 5-14 and 5-15 and a schematic flow diagram i s presented on 

Figure 5-16. The c o n t r o l system routes are shown on Figure 5-13 of 

which Route B was s e l e c t e d due to i t s sh o r t e r distance. Dry weather 

would pass through the e x i s t i n g and/or new i n t e r c e p t o r s t o the 

C a n d l e s t i c k tunnel and i n t o the Yosemite Basin. The number of 

overflows i n the Sunnydale area would be reduced by an o f f - l i n e storage 

of wet weather flows i n a transport/storage sewer. 

During wet weather, storm flows which do not exceed the c a p a c i t y of 

C a n d l e s t i c k Tunnel w i l l g r a v i t a t e t o the Yosemite-Fitch F a c i l i t y (Y-

F ) . The g r a v i t y flow c a p a c i t y of the C a n d l e s t i c k Tunnel i s 60 mgd when 

the water l e v e l i n Y-F i s below -18 feet and decreases as the Y-F water 

l e v e l continues t o r i s e above -18 fe e t . When the Sunnydale storm 

runoff exceeds the 60 mgd capacity of the Candlestick Tunnel, the 

excess flow would go i n t o storage i n the T/S sewer by way of a c o n t r o l 

s t r u c t u r e on the Sunnydale Trunk Sewer. The dewatering of the stored 

flows by the pumping s t a t i o n at a r a t e of 50 mgd would begin as soon as 

the water l e v e l i n the Sunnydale T/S sewer i s high enough to a c t i v a t e 

the pumps. The pumped flow would be discharged to the c o n t r o l 

s t r u c t u r e i n Harney Way v i a a proposed 48" diameter force main. From 

the c o n t r o l s t r u c t u r e , the flow g r a v i t a t e s to the tunnel p o r t a l v i a a 

5-20a 



66" diameter g r a v i t y main. As a r e s u l t of h y d r o s t a t i c pressure from 

the force main discharge and the r i s i n g water l e v e l i n Y-F, the f l a p 

gate i n the c o n t r o l s t r u c t u r e would c l o s e and a l l the Sunnydale runoff 

w i l l be d i v e r t e d i n t o the T/S sewer. When the gate c l o s e s , flows from 

the L i t t l e Hollywood and Executive Park are would be tran s p o r t e d t o the 

T/S sewer v i a a 60" diameter sewer. When the T/S sewer f i l l s , the 

excess flow would discharge under a b a f f l e and over a weir. The 

c o n t r o l s t r u c t u r e at the e x i s t i n g o u t f a l l would discharge the excess 

flows i n t o the Bay. 
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Table 5-3a Major Elements, A l t e r n a t e 2-8 

Element Location Dimension Capacity Length, 
Feet 

Transport/S torage Beatty Road 1350' x 20' x 30' 5.7 m i l g a l . 

Pumping S t a t i o n 60'x 40' x 45' 50 mgd 

Tunnel Easement 13'? 200 

Interceptor Tunnel Ave. 108"? 550 
Easement 108"? 200 
Easement 66"? 200 
Easement 60"? 1000 
Harney Way 60"? 450 

Force Main Easement 48"? 930 
Alana Way 48"? 450 
Alana Way 36"? (by others) 450 
Harney Way 48"? 450 

Structures C o n t r o l Structure 4 EA 
(or Weir Structure) 
J u n c t i o n Structure 3 EA 

Contr o l System (1) 12,700 

( l ) A s per F i g . 5-13, Route B 

F i b e r o p t i c s i n s i d e 4"? PVC 
4"? PVC 
4"? PVC 
(by others) 

= 12,700 f t . 
= 8,700 f t . ) 

) 
= 4,000 f t . ) T o t a l 12,700 f t . 
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A l t e r n a t i v e 2-10 

Major elements of A l t e r n a t i v e 2-10 are shown on Figure 5-17 and 

i d e n t i f i e d i n Table 5-3b. P r o f i l e s and d e t a i l s f o r A l t e r n a t i v e 2-10 

are shown on Figures 5-19 and 5-20 and a schematic flow diagram i s 

presented on Figure 5-21. The c o n t r o l system routes are shown on 

Fig u r e 5-18 of which Route B was s e l e c t e d due t o i t s s h o r t e r distance. 

Dry weather flows would pass through the e x i s t i n g and/or new 

i n t e r c e p t o r s to the C a n d l e s t i c k tunnel and then to the Y-F basin. 

The number of overflows i n the Sunnydale area would be reduced by the 

storage of wet weather flows i n a transport-storage sewer. 

During wet weather, flow would be i n i t i a l l y transported by g r a v i t y 

throug the e x i s t i n g i n t e r c e p t o r and new 60" and 66" diameter sewers 

to the C a n d l e s t i c k tunnel. These storm flows which do not exceed the 

c a p a c i t y of C a n d l e s t i c k tunnel w i l l g r a v i t a t e to the Yosemite-Fitch 

F a c i l i t y (Y-F). The g r a v i t y flow c a p a c i t y of the Ca n d l e s t i c k Tunnel 

i s 60 mgd when the water l e v e l i n Y-F i s below -18 feet and decreases 

as the Y-F water l e v e l contiues to r i s e above -18 f e e t . When the 

Sunnydale storm runoff exceeds the 60 mgd capacity of the Candlestick 

Tunnel, the excess flow w i l l discharge i n t o the T/S sewer by way of a 

c o n t r o l s t r u c t u r e on the Sunndyale Trunk sewer. The dewatering of 

the s t o r e d flows by the pumping s t a t i o n at a rate of 50 mgd would begin 

as 
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soon as t h e w a t e r l e v e l i n t h e Sunnydale T/S sewer i s h i g h enough t o 

a c t i v a t e t h e pumps. The pumped f l o w w o u l d be d i s c h a r g e d t o t h e c o n t r o l 

s t r u c t u r e i n Harney Way v i a a pr o p o s e d 48" d i a m e t e r f o r c e main. As a 

r e s u l t o f h y d r o s t a t i c p r e s s u r e from t h e f o r c e main d i s c h a r g e and t h e 

r i s i n g w a t e r l e v e l i n Y-F, t h e f l a p g a t e i n t h e c o n t r o l s t r u c t u r e w o u l d 

c l o s e and a l l t h e Sunnydale r u n o f f w o u l d be d i v e r t e d i n t o t h e 

r e s e r v o i r . When t h e g a t e c l o s e s , t h e f l o w s from t h e Sunnydale Trunk 

sewer, L i t t l e H o l l y w o o d and E x e c u t i v e P a r k a r e a would o v e r f l o w a t a 

c o n t r o l s t r u c t u r e i n Harney Way i n t o t h e t r a n s p o r t - s t o r a g e sewer. When 

t h e t r a n s p o r t - s t o r a g e sewer becomes f u l l , e xcess f l o w s w o u l d be 

s c r e e n e d by b a f f l e s t o p r e v e n t r e l e a s e o f f l o a t a b l e s and t h e n 

d i s c h a r g e d i n t o t h e Bay o v e r a w e i r s t r u c t u r e and new o u t f a l l s t r u c t u r e 

l o c a t e d i n t h e v i c i n i t y o f t h e e x i s t i n g Sunnydale O u t f a l l . 

The Sunnydale wet weather f l o w t r a n s p o r t e d t h r o u g h t h e C a n d l e s t i c k 

T u n n e l would j o i n w i t h t h e Y o s e m i t e - F i t c h r u n o f f i n t h e Yos e m i t e B a s i n 

s t o r a g e f a c i l i t y . The t o t a l f l o w from b o t h watersheds w o u l d be 

dewatered from t h e b e g i n n i n g o f t h e storm a t t h e f u l l 120 mgd c a p a c i t y 

o f t h e G r i f f i t h Pump S t a t i o n . 
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T a b l e 5-3b M a j o r E l e m e n t s , A l t e r n a t e 2-10 

Element L o c a t i o n D i m e n s i o n C a p a c i t y 
L e n g t h , 
F e e t 

T r a n s p o r t / S t o r a g e A l o n g s i d e 
Harney 

j 

j 1750' x 15' x 38' 5.7 m i l g a l . 

Pumping S t a t i o n j 60' x 40' x 48' 50 mgd 

I n t e r c e p t o r Easement 
Harney 
A l o n g s i d e 
Harney 

| 66"0 

| 66"0 

60"(? 

150 
50 

1,280 

F o r c e Main Harney 48"? 1,850 

S t r u c t u r e s | C o n t r o l S t r u c t u r e 
1 ( o r W e i r S t r u c t u r e ) 
j J u n c t i o n S t r u c t u r e 

3 EA 

1 EA 

C o n t r o l System (1) (1) 11,800 

( l ) A s p e r F i g . 5-8a, Route B 

F i b e r o p t i c s i n s i d e 4"? PVC = 11,800 f t . 
4"? PVC = 7,800 f t . ) 
4"0 PVC ) 

(by o t h e r s ) = 4,000 f t . ) T o t a l 11,800 f t . 
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C o s t E s t i m a t e s : 

The u n e s c a l a t e d c o s t e s t i m a t e s a t ENR 5044 f o r t h e f i n a l 

a l t e r n a t i v e s a r e p r e s e n t e d i n T a b l e s 5-4 t h r o u g h 5-6b. T o t a l p r e s e n t 

worths and e q u i v a l e n t a n n u a l c o s t s a r e a l s o shown. The c o s t e s t i m a t e s 

were d e v e l o p e d u s i n g t h e methods as e x p l a i n e d i n C h a p t e r 1 o f t h e 

S o u t h e a s t B a y s i d e P r o j e c t R e p o r t . 

C o n s t r u c t i o n Employment: 

The amounts o f d i r e c t c o n s t r u c t i o n l a b o r and s e c o n d a r y employment t h a t 

w ould be g e n e r a t e d by i m p l e m e n t i n g t h e Sunnydale a l t e r n a t i v e s a r e 

p r e s e n t e d i n T a b l e 5-7. Secondary employment i s t h a t r e q u i r e d t o 

s u p p o r t t h e c o n s t r u c t i o n such as p r o v i d i n g t h e b a s i c c o n s t r u c t i o n 

m a t e r i a l s (cement, p i p e , e t c . ) o r m a n u f a c t u r i n g pumps and o t h e r 

equipment i t e m s . 

S o l i d s T r a n s p o r t : 

The t r a n s p o r t - s t o r a g e elements have been d e s i g n e d t o m a i n t a i n a minimum 

v e l o c i t y o f 2 f e e t p e r second under normal o p e r a t i n g c o n d i t i o n s i n 

o r d e r t o keep s o l i d s i n s u s p e n s i o n . However, v e l o c i t i e s i n l a r g e 

t r a n s p o r t - s t o r a g e f a c i l i t i e s w i l l d e c r e a s e below 2 f e e t p e r s e c o n d as 

s t o r a g e i n c r e a s e s i n r e l a t i o n t o t h e w i t h d r a w a l r a t e . D u r i n g s u c h 

t i m e s , s o l i d s w i l l s e t t l e . These s o l i d s must be removed from t h e 

f a c i l i t i e s i n o r d e r t o p r e v e n t o d o r s . S e v e r a l methods o f r e m o v i n g 

s e t t l e d s o l i d s have been e v a l u a t e d i n c l u d i n g manual c l e a n i n g w i t h 

s h o v e l s and m e c h a n i c a l equipment, manual f l u s h i n g w i t h f i r e h o s e s , 
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f l u s h i n g u s i n g g a t e s i n t h e t r a n s p o r t - s t o r a g e elements t o s e q u e n t i a l l y 

f l u s h downstream s e c t i o n s w i t h s t o r e d w a t e r and f l u s h i n g w i t h an 

i n s t a l l e d system o f p i p e s and n o z z l e s . 

Manual c l e a n i n g w i t h s h o v e l s and m e c h a n i c a l equipment i s t h e most l a b o r 

i n t e n s i v e and t i m e consuming. Manual f l u s h i n g w i t h f i r e hoses w i l l be 

c o n s i d e r e d d u r i n g t h e d e s i g n o f t h e system as i t appears t o be t h e most 

c o s t e f f e c t i v e s o l u t i o n . 
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Table 5-4 Estimated Cost of Sunnydale 
Transport/Storage Facility, 
Alternative 2-1 

Cost Item Cost (Million Dollars) Cost Item 

Present Ultimate 

Structural 16.12 16.12 
Mechanical and 

Electrical 1.70 1.78 
Site Preparation 0.43 0.43 
Total Construction 18.25 18.33 
Land 4.27 4.27 
Total Capital 22.52 22.60 
Annual Energy 0.01 0.01 
Annual Labor and 

Materials 0.17 0.17 
Total Annual O&M 0.18 0.18 
Present Worth of 

O&M 1.89 1.89 
2nd Compartment in 

Yosemite/Fitch 0.99 0.99 
Additional Storage in 

Yosemite/Fitch 7.12 7.12 
Total Present Worth 32.52 32.60 
Equivalent Annual 

Total Cost 3.10 3.11 

Pumping Rate: 

Present 50 mgd 
Ultimate 60 mgd 
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Table 5-5 Estimated Cost of Sunnydale 
Transport/Storage Facility, 
Alternative 2-2B1 

Cost Item Cost (Million Dollars) Cost Item 

Present Ultimate 

Structural 18.18 18.18 
Mechanical and 

Electrical 1.70 1.78 
Site Preparation 0.39 0.39 
Total Construction 20.27 20.35 
Land 2.36 2.36 
Total Capital 22.63 22.71 
Annual Energy 0.01 0.01 
Annual Labor and 

Materials 0.17 0.17 
Total Annual O&M 0.18 0.18 
Present Worth of 
O&M 1.89 1.89 

Total Present Worth 24.52 24.60 
Equivalent Annual 

Total Cost 2.34 2.34 

Pumping Rate: 

Present 50 mgd 
Ultimate 60 mgd 
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Table 5-6 Estimated Cost of Sunnydale 
Transport/Storage Facility, 
Alternative 2-3A 

Cost Item Cost (Million Dollars) Cost Item 

Present Ultimate 

Structural 15.55 15.55 
Mechanical and 

Electrical 1.70 1.78 
Total Construction 17.25 17.33 
Land 0.35 0.35 
Total Capital 17.60 17.68 
Annual Energy 0.01 0.01 
Annual Labor and 

Materials 0.17 0.17 
Total Annual O&M 0.18 0.18 
Present Worth of 
O&M 1.89 1.89 

Total Present Worth 19.49 19.57 
Equivalent Annual 

Total Cost 1.86 1.87 

Pumping Rate: 

Present 50 mgd 
Ultimate 60 mgd 

5-24 



T a b l e 5-6a E s t i m a t e d C o s t o f Sunnydale 
T r a n s p o r t / S t o r a g e F a c i l i t y , 
A l t e r n a t i v e 2-8 

Cost Item C o s t ( M i l l i o n D o l l a r s ) C ost Item 

P r e s e n t U l t i m a t e 

S t r u c t u r a l 20.41 20.41 

M e c h a n i c a l and 
E l e c t r i c a l 1.70 1.78 

S i t e P r e p a r a t i o n 0.19 0.19 
T o t a l C o n s t r u c t i o n 22.30 22.38 

Land 2.35 2.35 
T o t a l C a p i t a l 22.65 22.73 

Annual E n e r g y 0.01 0.01 

Annual L a b o r and 
M a t e r i a l s 0.17 0.17 

T o t a l A n n u a l O&M 0.18 0.18 
P r e s e n t Worth o f 
O&M 1.89 1.89 

T o t a l P r e s e n t Worth 24.54 24.62 

E q u i v a l e n t A n n u a l 

T o t a l C o s t 2.33 2.34 

Pumping R a t e : 

P r e s e n t 50 mgd 

U l t i m a t e 60 mgd 
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T a b l e 5-6b E s t i m a t e d C o s t o f Sunnydale 
T r a n s p o r t / S t o r a g e F a c i l i t y , 
A l t e r n a t i v e 2-10 

C o s t Item Cost ( M i l l i o n D o l l a r s ) 

P r e s e n t U l t i m a t e 

S t r u c t u r a l 17 91 17 91 

M e c h a n i c a l and 
E l e c t r i c a l 1 70 1 78 

T o t a l C o n s t r u c t i o n 19 61 19 69 

Land 0 41 0 41 

T o t a l C a p i t a l 20 02 20 10 

Annual Energy 0 01 0 01 

Annual Labor and 
M a t e r i a l s 0 17 0 17 

T o t a l A nnual O&M 0 18 0 18 

P r e s e n t Worth o f 

O&M 1 89 1 89 

T o t a l P r e s e n t 

Worth 21 91 21 99 

T o t a l C o s t 2 09 2 10 

Pumping Ra t e : 

P r e s e n t 50 mgd 

U l t i m a t e 60 mgd 
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T a b l e 5-7 C o n s t r u c t i o n Employment f o r Sunnydale T r a n s p o r t / S t o r a g e 

A l t e r n a t i v e s 

A l t e r n a t i v e 

1 

D i r e c t C o n s t r u c t i o n 
Employment, Worker-Years 

l 

S e condary Employment, 
Worker-Years 

2-1 149 406 

2-2B1 113 306 

2-3A 90 243 

2-8 113 306 

2-10 101 273 
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I t does n o t r e q u i r e t h e e x p e n s i v e i n s t a l l a t i o n o f p i p e s and n o z z l e s o r 

g a t e s , however, i t i s l a b o r i n t e n s i v e . T h i s system would r e q u i r e a 

f l o w r a t e o f 200 g a l l o n s p e r minute (gpm) a t a d i s c h a r g e p r e s s u r e o f 75 

pounds p e r square i n c h gage ( p s i g ) . The hose b i b s would be l o c a t e d 200 

f e e t a p a r t and would r e q u i r e t h e use o f 100 f o o t f i r e hoses. I t i s 

e s t i m a t e d t h a t i t would t a k e a p p r o x i m a t e l y 30 minutes t o c l e a n a 200 

f o o t s e c t i o n u s i n g 6,000 g a l l o n s o f wa t e r . F l u s h i n g w i t h a system o f 

p i p e s w i t h n o z z l e s n ear t h e bottom o f t h e t r a n s p o r t s t o r a g e s t r u c t u r e 

may be t h e most p r a c t i c a l s o l u t i o n because i t doesn't r e q u i r e much 

manual l a b o r ; however, i t i s t h e most e x p e n s i v e system t o i n s t a l l . 

T h i s system would r e q u i r e a f l o w r a t e o f 30 gpm p e r f o o t o f l e n g t h o f 

t h e s t r u c t u r e a t a d i s c h a r g e p r e s s u r e o f 150 p s i g . I f a 100 f o o t 

l e n g t h were f l u s h e d a t a t i m e , 3,000 gpm would be r e q u i r e d . F o u r 

p o t e n t i a l s o u r c e s o f f l u s h i n g w a t e r i n c l u d e t h e C i t y ' s d o m e s t i c w a t e r 

s y s t e m , t r e a t e d e f f l u e n t from t h e s o u t h e a s t WPCP, groundwater from 

w e l l s , and de c a n t e d raw wastewa t e r from t h e t r a n s p o r t - s t o r a g e 

f a c i l i t i e s t h e m s e l v e s . Bay w a t e r i s u n s u i t a b l e because t h e s a l t w a t e r 

w o u l d c o r r o d e t h e pumps, p i p e s , and n o z z l e s and a t t a c k t h e c o n c r e t e 

s t r u c t u r e s . I n a d d i t i o n , t h e use o f s a l t w a t e r might u p s e t t h e 

b i o l o g i c a l t r e a t m e n t p r o c e s s e s a t t h e S o u t h e a s t WPCP. T h i s system o f 

f l u s h i n g t h e t r a n s p o r t - s t o r a g e system i s d i s c u s s e d i n g r e a t e r d e t a i l i n 

S e c t i o n 7 o f t h i s r e p o r t . 
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U t i l i z a t i o n o f S c a r c e R e s o u r c e s : 

The two s i g n i f i c a n t s c a r c e r e s o u r c e s c o n s i d e r e d i n t h e a n a l y s i s o f t h e 

Sunnydale a l t e r n a t i v e s a r e l a n d and energy. S i t e s u t i l i z e d by t h e 

f i n a l a l t e r n a t i v e s d u r i n g c o n s t r u c t i o n a r e shown on F i g u r e 4-5 and were 

d e s c r i b e d p r e v i o u s l y . Three o f t h e s i t e s a r e on p u b l i c l y h e l d l a n d 

w h i c h can be r e t u r n e d t o e x i s t i n g use f o l l o w i n g c o n s t r u c t i o n . The 

o t h e r two s i t e s a r e on p r i v a t e l a n d ; and r e q u i r e m e n t s f o r r e l o c a t i o n o f 

o p e r a t i o n s w o u l d r e s u l t i n t h e need f o r e q u i v a l e n t s i t e s f o r t h e same 

l a n d use e l s e w h e r e i n t h e C i t y . E n e rgy r e q u i r e m e n t s o f t h e f i n a l 

a l t e r n a t i v e s a r e m i n i m a l . Energy r e q u i r e m e n t s a r e p r e s e n t e d i n T a b l e 5-

8. The peak demands can be s u p p l i e d by P a c i f i c Gas and E l e c t r i c 

Company (PG&E) t h r o u g h i t s e x i s t i n g system. 
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Table 5-8 Energy Requirements for Final Sunnydale Transport/Storage 
Alternatives (Present and Ultimate) 

Alternative 

Peak Demand, 
kw Sunnydale 
Facilities 

Energy Use 
Million kwhr/yr 

Residential 
Equivalent 

2-1 910 0.11 16.5 
2-2B1 910 0.12 18.0 
2-3A 910 0.11 16.5 
2-8 910 0.11 16.5 
2-10 910 0.11 16.5 

a Residential equivalent is the number of Bay Area residence which 
would consume the same annual energy as the alternative, based on PG&E 
data showing single-family residential energy use in the Bay Area to be 
6,600 kwhr per year without air conditioning. 
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T r a f f i c Impacts and S o i l Removal 

There w i l l be no l o n g - t e r m s i g n i f i c a n t t r a f f i c problems a s s o c i a t e d w i t h 

t h e f i n a l a l t e r n a t i v e s s i n c e t h e f a c i l i t i e s a r e unmanned and t r a f f i c 

w i l l be l i m i t e d t o p e r i o d i c v i s i t s by maintenance p e r s o n n e l . D u r i n g 

c o n s t r u c t i o n , however, s i g n i f i c a n t t r a f f i c i m p a c t s may o c c u r . 

The S u n n y d a l e F a c i l i t i e s a r e l o c a t e d i n t h e p r e d o m i n a n t l y i n d u s t r i a l 

s o u t h e a s t q u a d r a n t o f t h e C i t y . The most s i g n i f i c a n t impacts g e n e r a t e d 

by t h e v a r i o u s a l t e r n a t i v e s would be t r a f f i c d i s r u p t i o n s caused by 

c o n s t r u c t i o n o f wide c a s t - i n - p l a c e t r a n s p o r t - s t o r a g e s t r u c t u r e s . 

M i t i g a t i o n s t r a t e g i e s s h o u l d i n c l u d e p r o p e r t r a f f i c d i v e r s i o n t a c t i c s 

and p r o p e r s t r e e t s i g n i n g and d e l i n e a t i o n t a c t i c s t h r o u g h o u t t h e 

c o n s t r u c t i o n zones as d e s c r i b e d i n t h e T r a f f i c Impacts A n a l y s i s 

(a) 
R e p o r t ( R e f e r e n c e 10 v y ) . 

I n t h e Sunnydale a r e a , c o n s t r u c t i o n a c t i v i t i e s on Harney and A l a n a Way 

would r e d u c e s t r e e t c a p a c i t y w h i c h would be c r i t i c a l d u r i n g game days 

a t C a n d l e s t i c k Stadium. A l a n a Way c o n s t r u c t i o n would impede a c c e s s t o 

t h e new E x e c u t i v e P a r k o f f i c e development and s e r i o u s l y d i s r u p t t r a f f i c 

t h r o u g h t h e A l a n a Way underpass c r o s s i n g t h e freeway. Flagmen s h a l l be 

used t o a l l e v i a t e t r a f f i c d i s r u p t i o n . The c o n t r a c t w i l l be phased i n 

f r o n t o f E x e c u t i v e P a r k o f f i c e t o reduce d i f f i c u l t i e s o f a c c e s s . 

^ a ^ R e f e r s t o R e f e r e n c e s i n Appendix A o f " B a y s i d e F a c i l i t i e s P l a n , 
S o u t h e a s t B a y s i d e P r o j e c t R e p o r t , March 1982". 
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S p o i l s a r e t h e excess d i r t and r o c k e x c a v a t e d d u r i n g t h e c o n s t r u c t i o n 

o f t h e f a c i l i t i e s w h i c h c a n n o t be r e p l a c e d as b a c k f i l l and must be 

h a u l e d o f f by t r u c k f o r d i s p o s a l e l s e w h e r e . The volumes o f l o o s e 

s p o i l s p r o d u c e d by t h e f i n a l a l t e r n a t i v e s a r e p r e s e n t e d i n T a b l e 5-9. 

T h i s m a t e r i a l w i l l be e x p o r t e d by dump t r u c k s o v e r s p e c i f i e d l o c a l 

s t r e e t s t o t h e C a n d l e s t i c k i n t e r c h a n g e o f U.S. 101 and t o . t h e d i s p o s a l 

s i t e . R e s t r i c t i o n s may be p l a c e d on u s i n g s p e c i f i c s t r e e t s f o r h a u l 
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Table 5-9 SUNNYDALE FACILITIES SPOILS 

ALTERNATIVE EXCAVATED VOL (C.Y.) EXCAVATED VOL. 
+20% SWELL (C.Y.) 

2-1 87,750 105,300 

2-2B1 73,780 88,540 

2-3A 56,250 67,500 

2-8 92,900 111,500 

2-10 60,000 72,000 
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r o u t e s . I n o r d e r t o a v o i d s p i l l i n g d i r t , t r u c k s w i l l n o t be 

o v e r l o a d e d . Speed l i m i t s w i l l be e n f o r c e d . T r u c k wheels w i l l be hosed 

o f f as n e c e s s a r y due t o muddy c o n d i t i o n s b e f o r e l e a v i n g t h e 

c o n s t r u c t i o n s i t e s . H a u l r o u t e recommendations s p e c i f i c t o t h e 

app a r e n t b e s t a l t e r n a t i v e p r o j e c t a r e p r e s e n t e d i n C h a p t e r 5 o f t h e 

B a y s i d e R e p o r t . 

The t r a f f i c i m p a c t s o f t h e Sunnydale a l t e r n a t i v e s a r e shown i n T a b l e 5-

10. The i m p a c t s a r e p r i m a r i l y due t o t h e volume o f s p o i l s t r u c k 

t r a f f i c g e n e r a t e d by t h e p r o j e c t d u r i n g c o n s t r u c t i o n and t h e number o f 

t r a f f i c l a n e s r e q u i r e d f o r t h e t r e n c h e s and c o n t r a c t o r ' s work a r e a 

d u r i n g c o n s t r u c t i o n , w h i c h would r e s t r i c t t h r o u g h t r a f f i c a l o n g t h e 

a l i g n m e n t o f t h e Sunnydale f a c i l i t i e s . M a j or impact i s i n d i c a t e d when 

c o n s t r u c t i o n o f f a c i l i t i e s i s r e q u i r e d i n o r a l o n g s i d e t h e roadway. 

M i n o r impact i s shown when t h e roadway may be used by t h e t r u c k t r a f f i c 

f o r s p o i l s r e moval o r when c o n s t r u c t i o n o c c u r s a t an i n t e r s e c t i o n o f 

t h e s t r e e t . 

Community D i s r u p t i o n : 

C o n s t r u c t i o n o f any a l t e r n a t i v e w i l l c r e a t e some community d i s r u p t i o n 

p r i m a r i l y c o n s i s t i n g o f t h e t r a f f i c i m p a c t s p r e v i o u s l y d e s c r i b e d . The 

pr o p o s e d f a c i l i t i e s under a l l a l t e r n a t i v e s w o u l d a f f e c t 

S u n s e t / S c a v e n g e r , San F r a n c i s c o E x e c u t i v e P a r k , t h e C a n d l e s t i c k P a r k 
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Stadium, and C a n d l e s t i c k P o i n t S t a t e R e c r e a t i o n A r e a d u r i n g t h e 

c o n s t r u c t i o n p e r i o d . The CECO C o r p o r a t i o n s t o r a g e y a r d would have t o 

be r e l o c a t e d under A l t e r n a t i v e 2-1. I f no s u i t a b l e s i t e can be f o u n d 

i n t h e a d j a c e n t a r e a s , r e l o c a t i o n o f t h e e n t i r e o p e r a t i o n may be 

n e c e s s a r y . 

F l e x i b i l i t y 

A l l a l t e r n a t i v e s a r e f l e x i b l e because t h e Sunnydale f a c i l i t i e s w o u l d 

s t i l l be u s a b l e i f t h e downstream f a c i l i t i e s i n I s l a i s Creek a r e n o t 

c o n s t r u c t e d . I n t h i s c a s e , s i n c e f l o w r a t e s from Sunnydale w o u l d have 

t o be reduced t o match a v a i l a b l e 
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Table 5-10 Comparison of Traffic Impacts for Sunnydale Facilities 
Alternatives 

STREET IMPACTED ALTERNATIVE STREET IMPACTED 

2-1 
(CECO) 

2-2B1 
(SCAVENGER) 

2-3A 
(Bay) 

2-8 
(Beatty Road) 

2-10 
(Bay) 

Harney Way MAJOR MAJOR MAJOR MINOR MAJOR 

Thomas E. Mellon MINOR MINOR MINOR MINOR MINOR 

Alana Way MAJOR MAJOR MINOR MAJOR MINOR 

Executive Park MINOR MINOR MINOR MINOR MINOR 

Freeway Ramp MINOR MINOR MINOR MAJOR MAJOR 

Tunnel Ave MAJOR NONE NONE MAJOR NONE 

Beatty Road NONE MINOR NONE MAJOR NONE 

MAJOR: Construction interference occurs in streets 
MINOR: Intersection or local access impacts 
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t r e a t m e n t c a p a c i t y a t t h e S o u t h e a s t WPCP, t h e pump-dependent 

a l t e r n a t i v e s , 2-2B1, 2-3A, 2-8 and 2-10 w o u l d p r o v i d e t h e b e t t e r 

f l e x i b i l i t y . O v e r f l o w s w o u l d be reduced below t h e p r e s e n t l e v e l s o f 

a p p r o x i m a t e l y 40 p e r y e a r , b u t n o t t o t h e NPDES p e r m i t l e v e l o f one 

o v e r f l o w p e r y e a r u n l e s s a d d i t i o n a l l y s t o r a g e were added. I f t h e 

I s l a i s Creek f a c i l i t i e s a r e c o n s t r u c t e d and o v e r f l o w r e q u i r e m e n t s 

become more s t r i n g e n t i n t h e f u t u r e , t h e s e same f o u r a l t e r n a t i v e s w o u l d 

p r o v i d e t h e g r e a t e r f l e x i b i l i t y because t h e pumping r a t e s can be 

i n c r e a s e d from 50 mgd t o 60 mgd. I n t h e event t h e pumping r a t e has t o 

be g r e a t e r t h a n 60 mgd t o meet more s t r i n g e n t o v e r f l o w r e q u i r e m e n t s 

a d d i t i o n a l s t o r a g e would have t o be c o n s t r u c t e d e i t h e r i n t h e Y o s e m i t e -

F i t c h o r Sunnydale a r e a . 

R e l i a b i l i t y : 

The r e l i a b i l i t y o f a l l a l t e r n a t i v e s i s dependent upon t h e performance 

o f t h e pump s t a t i o n s . The wet weather pumps w i l l be used about 40 
iiii i i i 

t i m e s p e r y e a r . I t i s e s t i m a t e d t h a t each pump s t a t i o n might c o n t a i n 
r — 

an average o f f o u r pumps and each pump might b r e a k down once e v e r y f i v e 

y e a r s . From an a n a l y s i s o f t h e d i s t r i b u t i o n o f pumping r a t e s , i t i s 

e s t i m a t e d t h a t a l l f o u r pumps w i l l be needed o n l y about h a l f t h e t i m e ' 

th e pump s t a t i o n i s o p e r a t i n g . T h e r e f o r e , t h e chances o f a pump 

f a i l i n g when i t i s needed i s one out o f 100 pumping e v e n t s ( f o u r pumps, 
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each h a v i n g one chance out o f 40 e v e n t s p e r y e a r x 5 y e a r s 0.5 used 

f a c t o r = f o u r out o f 400 e v e n t s o r one out o f 100 e v e n t s ) . Such a 

f a i l u r e r e c o r d would have a n e g l i g i b l e i n c r e a s e on t h e a n n u a l average 

number o f o v e r f l o w s . T h e r e f o r e , t h e r e l i a b i l i t y o f t h e a l t e r n a t i v e s 

a g a i n s t equipment breakdown i s v e r y h i g h . 
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Power f a i l u r e s w h i c h o c c u r r e d a p p r o x i m a t e l y 10 t i m e s i n t h e p a s t y e a r 

a r e a more l i k e l y o c c u r r e n c e t h a n equipment breakdown. A power f a i l u r e 

d u r i n g wet weather w o u l d cause an o v e r f l o w i f t h e s t o r a g e i s f u l l . 

Chances o f an o p e r a t o r e r r o r would be m i n i m a l w i t h t h e p r o p o s e d 

s u p e r v i s o r y c o n t r o l system and alarms and equipment i n t e r l o c k s . 

F a c i l i t i e s w i l l be d e s i g n e d t o a p p l i c a b l e s e i s m i c s t a n d a r d s . F o r c e 

mains wou l d be shut down i n t h e event o f a l a r g e e a r t h q u a k e t o p r e v e n t 

u n c o n t r o l l e d d i s c h a r g e o f raw w a s t e w a t e r from a b r o k e n p i p e . 

Imp1ement a b i 1 i t y 

A l l a l t e r n a t i v e s a r e r e l a t i v e l y easy t o implement. S i t e s S - l and S-2 

a r e p r i v a t e l y owned. An easement i s r e q u i r e d from C a l t r a n s f o r t h e 

c r o s s i n g o f U.S. Highway 101 a t o r near A l a n a Way under A l t e r n a t i v e 2-

1, 2-2B1, and A l t e r n a t i v e 2-8, A l t e r n a t i v e s 2-3A and 2-10 r e q u i r e 

easements from C a n d l e s t i c k P o i n t S t a t e R e c r e a t i o n A r e a . A l l 

a l t e r n a t i v e s r e q u i r e r e v i s e d easement from Campeau C o r p o r a t i o n f o r 

t h e new p i p e a l i g n m e n t t h r o u g h t h e i r p r o p e r t y t o t h e e x i s t i n g t u n n e l 

p o r t a l . Any o f t h e f i n a l a l t e r n a t i v e s can be c o n s t r u c t e d w i t h i n 24 

months w h i c h i s w i t h i n t h e 35-month c o n s t r u c t i o n p e r i o d s t a t e d i n t h e 

C i t y ' s M a s t e r P l a n S c h e d u l e . Agency p e r m i t s o r a p p r o v a l s a r e r e q u i r e d 

t o implement any o f t h e f i n a l a l t e r n a t i v e s ; t h e s e r e q u i r e m e n t s a r e 

l s i t e d i n T a b l e 5-11. 
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C o m p a t i b i l i t y w i t h A d j a c e n t Land Use 

Impacts o f t h e f i n a l a l t e r n a t i v e s on a d j a c e n t l a n d use w i l l be e i t h e r 

s h o r t - o r l o n g - t e r m . S h o r t - t e r m l a n d use impacts w i l l r e s u l t from 

open-cut c o n s t r u c t i o n a c t i v i t i e s . Long-term l a n d use im p a c t s w i l l 

r e s u l t from c o n s t r u c t i o n o f pump s t a t i o n s and r e s e r v o i r s on s p e c i f i c 

s i t e s . T a b l e 5-12 p r e s e n t s t h e p o t e n t i a l l o n g - t e r m l a n d use im p a c t s 

r e s u l t i n g from c o n s t r u c t i o n a t s p e c i f i c pump s t a t i o n o r r e s e r v o i r s i t e s . 

Bypass A n a l y s i s 

Under a l l t h e a l t e r n a t i v e s , b y p a s s i n g t h e Sunnydale f a c i l i t i e s i s 

p o s s i b l e s i n c e t h e e x i s t i n g Sunnydale t r u n k sewer would n o t be p l u g g e d 

and t h e c o n t r o l s t r u c t u r e a t t h e Sunnydale o u t f a l l s t r u c t u r e where a 

w e i r i s used as a c o n t r o l w o u l d not p r e v e n t o v e r f l o w . I n t h e event 

t h a t g a t e s a r e us e d f o r c o n t r o l , a power f a i l u r e d u r i n g b y p a s s i n g c o u l d 

r e s u l t i n upstream f l o o d i n g . I n a l l A l t e r n a t i v e s , bypasses o f f l o w s i n 

ex c e s s o f a 1-year s t o r m c o u l d o c c u r around t h e Sunnydale f a c i l i t i e s 

t h r o u g h t h e e x i s t i n g S u n n y d a l e t r u n k sewer and o u t f a l l o r p r o p o s e d 

c o n t r o l s t r u c t u r e s . 

T i d e P r o t e c t i o n A n a l y s i s 

The T-S f a c i l i t y i n A l t e r n a t i v e s 2-3A and 2-10 would be s u b j e c t t o 

t i d a l e f f e c t s because i t i s l o c a t e d a l o n g t h e s h o r e l i n e . T h e r e f o r e , 

t h e c o n t r o l s t r u c t u r e must be d e s i g n e d t o p r e v e n t i n f l o w o f Bay w a t e r s 

w h i c h would c o r r o d e m e c h a n i c a l equipment and w h i c h would cause an u p s e t 

o f t h e secondary t r e a t m e n t p r o c e s s . T h i s o n l y r e q u i r e s t h a t t h e 

o v e r f l o w w e i r be s e t above t i d e l e v e l . 
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Table 5-11 Agencies Granting Permits or Approval 
Required for Sunnydale Alternatives 

Agency Alternative 

2-1 2-2B1 2-3A 2-8 2-10 

Bay Conservation and Development 
Commission X X X X X 

Caltrans X X X 

State Department of Parks and 
Recreation X X 

Corps of Engineers X X 

San Francisco Planning Commission X X X X X 

San Francisco Art Commission X X X X 

San Francisco Bureau of Building 
Inspection X X X X X 

City of Brisbane X X 

Environmental Protection Agency X X X X X 

State Water Resources Control 
Board X X X X X 

Bay Area Air Quality Management 
District X X X X X 

Regional Water Quality Control 
Board X X X X X 

San Francisco Board of 
Supervisors X X X X X 

State Lands X X 
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Public A c c e p t a b i l i t y 

Public a c c e p t a b i l i t y of the f i n a l a l t e r n a t i v e s for the Sunnydale 

F a c i l i t y w i l l l i k e l y hinge on the short-term construction impacts of 

each a l t e r n a t i v e . Also during construction, there would be temporary 

dis r u p t i v e v i s u a l sights during open-cut construction at the s t i e s of 

the transport/storage or reservoir f a c i l i t i e s , the pump st a t i o n s , 

control structure, and pi p e l i n e s . 

Long-term v i s u a l e f f e c t s are expected to be minimal since the 

f a c i l i t i e s would either be buried, bermed or designed with small 

b u i l d i n g envelopes which would be a r c h i t e c t u r a l l y treated and 

landscaped. 

The f a c i l i t i e s included i n the f i n a l a lternatives are expected to 

operate very q u i e t l y f o r the duration of t h e i r service l i f e . During 

construction, i t i s expected that noise and vi b r a t i o n would be 

generated by veh i c l e s , p i l e d rivers, excavation equipment, compressors, 

etc. This noise would be limited to the active working area which 

would move along the route of construction i n the case of i n - s t r e e t 

f a c i l i t i e s . I t i s anticipated that construction a c t i v i t i e s would be 

lim i t e d to no more than 12 hours per day. 
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Design c r i t e r i a for a l l a l t e r n a t i v e s require that there be no odors 

emitted during operation of the f a c i l i t i e s . During construction, 

l o c a l i z e d odors may be emitted where there i s excavation i n bay mud. 

Dust would be created by construction equipment and exhaust fumes would 

be emitted from the equipment. 

5-35a 



Table 5-12 Po t e n t i a l Land Use Impacts, Sunnydale Alternatives 

Alternatives 

2-1 2-2B1 2-3A 2-8 2-10 

o Relocation of CECO o Impact on operations None None 

storage yard and planning and Inter

development by fere 

o Possible r e l o c a t i o n Suns et/Scavenger with 

of entire CECO Corp. State 

operation Park 

uses. 
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SUMMARY COMPARISON OF ALTERNATIVES 

This sect ion presents a comparison of the Sunnydale a l ternat ives on the basis 

of cost , environmental, and socioeconomic factors. The comparison resul ts in a 

recommendation of the apparent best a l ternat ive for the Sunnydale f a c i l i t i e s . 

Evaluation Procedure 

The evaluation procedure used to compare the f ina l a l ternat ives for th is 

Amendment consists of ranking each a l ternat ive against a set of evaluation 

factors s im i l a r to the Southeast Bayside Project Report. These factors consist 

of costs , energy consumption, land requirements, t r a f f i c impacts, f l e x i b i l i t y , 

r e l i a b i l i t y , implementabil i ty, and publ ic accep tab i l i t y . 

Recommendation of the apparent best a l ternat ive based on any one factor may lead 

to adoption of an unacceptable a l te rna t i ve . For example, the least expensive 

a l ternat ive may be environmentally unacceptable; l i kew ise , the most environmentally 

sound a l ternat ive may be too expensive to implement. Therefore, the importance of 

each factor must be considered. This procedure involves the comparison of a ser ies 

of t rade-of fs between the advantages and disadvantages of each a l ternat ive against 

those of the other a l te rna t ives . Thus, the select ion of the apparent best a l ternat ive 

project is based on t rade-of f considerations which place the preferred a l ternat ive 

over those of fer ing less advantages or greater disadvantages in a majority of 

the factors considered. 

Comparison of Sunnydale Al ternat ives 

Table 6-1 presents the ranking of the Sunnydale a l ternat ives against the evaluation 

fac tors . 
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Table 6-1 Ranking of Sunnydale Transport-Storage F a c i l i t y 
A l ternatives 

Evaluation Factor Alternatives 

2-1 2-2B1 2-3A 2-8 2-10 

Present Worth Cost 5 4 1 3 2 

Energy Consumption 1 3 2 2 2 

Land Requirements 5 4 3 2 1 

T r a f f i c Impacts 3 3 1 4 1 

F l e x i b i l i t y 2 1 1 1 1 

R e l i a b i l i t y 1 1 1 1 1 

Imp1ementab i 1 i t y 3 3 2 2 1 

Public A c c e p t a b i l i t y 5 4 2 3 
1 

NOTE: NO. 1 RANKING INDICATES BEST ALTERNATIVE FOR SPECIFIED 

FACTORS 

Table 6-2 Estimated Coat Comparison of Sunnydale Transport-Storage Fac i l i t y Alternatives 

Alternative 
Contract 
Cost 

Land 
Cost 

Total 
Capital 
Cost 

Annual Operation & 
Maintenance Cost 

Present 
Worth 
Of 0&M 

Additional 
Storage in 
Yosemite/ 
Fitch Cost 

Total 
Present 
Worth 

Equiv
alent 
Annual 
Cost Rank Alternative 

Contract 
Cost 

Land 
Cost 

Total 
Capital 
Cost 

Labor 
Mat'Is Energy Total 

Present 
Worth 
Of 0&M 

Additional 
Storage in 
Yosemite/ 
Fitch Cost 

Total 
Present 
Worth 

Equiv
alent 
Annual 
Cost Rank 

2-1 18.25 4.27 22.52 0.17 0.01 0.18 1.89 8.11 32.52 3.10 5 

2-2B1 20.27 2.36 22.63 0.17 0.01 0.18 1.89 0 24.52 2.34 4 

2-3A 17.25 0.35 17.60 0.17 0.01 0.18 1.89 0 19.49 1.86 1 

2-8 22.30 0.35 22.65 0.17 0.01 0. IS 1.89 0 24.54 2.33 3 

2-10 19.61 0.41 20.02 0.17 0.01 0.18 1.89 0 21.91 2.09 2 

Cost in millions of dollars for 50 MGD pumping rate. 
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Cost 

A comparison of the monetary costs for the al t e r n a t i v e s , based on 

estimates developed i n Section 5, i s presented i n Table 6-2. Federal 

guidelines require that the comparison be based on present worth or 

equivalent annual cost. The t o t a l present worth costs vary from a low 

of $19.50 m i l l i o n for A l t e r n a t i v e 2-3A to a high of $32.52 m i l l i o n f o r 

Al t e r n a t i v e 2-1. 

Energy Consumption 

Energy requirements f o r pumping vary from a low of 22,000 kilowatt 

hours (kwhr) per year f o r Alte r n a t i v e 2-1 to 37,000 kwhr per year f o r 

Alternatives 2-2B1, 2-3A, 2-8 and 2-10. 

Land Requirements 

Alternatives 2-1, 2-2B1 and 2-10 require the a c q u i s i t i o n of private 

property. A l l a l t e r n a t i v e s would require a realignment of the e x i s t i n g 

easement around the proposed hotel i n Campeau property for construction 

of a 66" diameter transport sewer and a junction structure at the 

tunnel p o r t a l . The proposed s i t e s for the alternatives are shown on 

Figures 4-5. Alternatives 2-3A, 2-8 and 2-10 are ranked best under 

t h i s factor because the required s i t e s do not contain r e s i d e n t i a l or 

commercial development, i . e . , buildings or residences. 
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T r a f f i c Impacts 

Table 6-3 presents the rankings for the t r a f f i c impacts described i n 

Section 5. The r e s u l t s are that A l t e r n a t i v e 2-3A and 2-10 would o f f e r 

the least t r a f f i c impact, while A l t e r n a t i v e 2-8 would o f f e r the most 

t r a f f i c impact p r i m a r i l y because the work i s extended over more 

streets. Alternatives 2-1, 2-2B1 and 2-8 have the p o s s i b i l i t y of the 

most severe t r a f f i c impact i n the event that the p i p e l i n e s are 

constructed through the Alana Way underpass. 
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F l e x i b i l i t y 

A l l a l t e r n a t i v e s are equally f l e x i b l e from the viewpoint that the 

Sunnydale f a c i l i t i e s would s t i l l be usable i f the major downstream 

f a c i l i t i e s i n the I s l a i s Creek are not constructed. However, 

Alte r n a t i v e s 2-2B1, 2-3A, 2-8 and 2-10 are more f l e x i b l e because the 

rate of transporting wet weather flows out of the Sunnydale basin can 

be increased or decreased by adjusting the pumping capacity. 

R e l i a b i l i t y 

A l t e r n a t i v e 2-1 i s s l i g h t l y more r e l i a b l e than the other alternatives 

i n case of power f a i l u r e because i t r e l i e s p r i m a r i l y on gravity flow 

and only needs a l i f t s t a t i o n to dewater the reservoir. 

An evaluation of r e l i a b i l i t y also includes consideration of the bypass 

and t i d e protection analyses. Bypassing would be possible through the 

e x i s t i n g Sunnydale trunk sewer during heavy storms under a l l 

a l t e r n a t i v e s . The pump s t a t i o n and transport/storage f a c i l i t y at low 

elevations i n Alternatives 2-3A and 2-10 would be designed for 

protection against t i d a l e f f e c t s so there would be l i t t l e difference 

among the a l t e r n a t i v e s . 

There would be l i t t l e difference among the alternatives i n the case of 

a major earthquake since most of the f a c i l i t i e s under any a l t e r n a t i v e 

would be located below ground and would be r e l a t i v e l y safe. 
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In ranking the a l t e r n a t i v e s for r e l i a b i l i t y , s l i g h t preference i s given 

to the g r a v i t y flow a l t e r n a t i v e (2-1) because of i t s r e l a t i v e immunity 

to power outages. 
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Imp1ementab i 1 i t y 

A l t e r n a t i v e 2-3A and 2-10 would be easier to implement because S i t e S-8 

i s p a r t i a l l y developed park property. Permit requirements are 

presented i n Table 5-11. Alternatives 2-1 and 2-2B1 require the 

a c q u i s i t i o n of private property and would be more d i f f i c u l t to 

implement. Alternative 2-8 requires a c q u i s i t i o n of a C i t y of Brisbane 

str e e t . Additionally, Alternatives 2-1, 2-2B1 and 2-8 require 

tunneling or jacking under the freeway which concerns Caltrans because 

of the presence of boulders and the design of the freeway support 

structures; therefore, obtaining permits from t h i s agency would be 

d i f f i c u l t . The other agency permits and approvals do not appear to be 

a problem. 

Public A c c e p t a b i l i t y 

Alternatives 2-3A and 2-10 would probably be the more acceptable to the 

pub l i c because (1) d i r e c t construction impacts are more concentrated 

and l i m i t e d to Harney Way; (2) proper landscaping along the shoreline 

above the constructed transport-storage f a c i l i t y would improve i t to 

sever as a t r a i l for the State Park and improve the a c c e s s i b i l i t y to 

the bay, as well as improve i t s v i s u a l attractiveness. However, State 

Parks has objected to placement of the pump s t a t i o n i n the park which 

leads us to 2-10, as being the more acceptable. 
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Alternative 2-1 would probably be the least acceptable to the public 

due to i t s proximity to r e s i d e n t i a l areas. Construction impacts are 

extended along Tunnel Avenue and Alana Way, as well as on Harney Way. 

Alternatives 2-2B1 and 2-8 pose severe construction impacts on the 

operations of the scavenger transfer s t a t i o n . 

Recommended Apparent Best Al t e r n a t i v e 

The ranking of the Alternatives (Tables 6-1) reveals that A l t e r n a t i v e 2-

10 i s the apparent best a l t e r n a t i v e . It i s l i k e l y to be the more 

p u b l i c l y acceptable a l t e r n a t i v e because i t s location would be well 

removed from residences and community services, and because i t presents 

the least impact to community t r a f f i c flow. This a l t e r n a t i v e would 

also be easier to implement since i t would be located on a s i t e without 

commercial or r e s i d e n t i a l development; i . e . , i t would not cause 

possible business r e l o c a t i o n or disruption to business operations as i n 

Alternatives 2-1, 2-2B1 and 2-8. 

Alternative 2-3A i s less desirable than Alternative 2-10 because of 

State Parks resistance to the pump s t a t i o n location, which may make i t 

impossible for the C i t y to implement. 
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A l t e r n a t i v e 2-2B1 i s less desirable than A l t e r n a t i v e 2-10. I t would 

cost more on a present worth basis. A l t e r n a t i v e 2-2B1 would require 

the a c q u i s i t i o n of a p o r t i o n of the p r i v a t e l y owned Sunset/Scavenger 

Transfer F a c i l i t y s i t e , and would cause major disruption to t h e i r 

operations during construction. 

A l t e r n a t i v e 2-8 i s also l e s s desirable than A l t e r n a t i v e 2-10. I t would 

disrupt Sunset/Scavenger's operations because of the construction i n 

Beatty Road, and presents the most disruptive t r a f f i c impacts to the 

community. 

Alt e r n a t i v e 2-1 i s the l e a s t desirable a l t e r n a t i v e . It would be the 

most expensive a l t e r n a t i v e on a present worth basis. It could present 

the most d i f f i c u l t a c q u i s i t i o n problem because of the possible 

requirement to relocate an e n t i r e e x i s t i n g business rather than j u s t 

t h e i r storage space. I t allows less system f l e x i b i l i t y since the 

gravity flows from Sunnydale cannot be as e a s i l y adjusted in the event 

downstream f a c i l i t i e s i n I s l a i s Creek are not constructed and/or 

overflow requirements become more stringent. Public a c c e p t a b i l i t y i s 

expected to be least because proximity of A l t e r n a t i v e 2-1 to residences 

and community services, and i t s impact to community t r a f f i c flows on 

Tunnel Avenue, as well as Harney Way. 
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APPARENT BEST PROJECT 

The apparent best a l t e r n a t i v e selected for the Sunnydale Transport-

Storage F a c i l i t y i s A l t e r n a t i v e 2-10. The features of t h i s 

a l t e r n a t i v e are shown on Figure 7-1. A p r o f i l e of A l t e r n a t i v e 2-10 i s 

presented on Figure 7-2. In the following d e s c r i p t i o n of the proposed 

f a c i l i t i e s , the dry weather flow system i s described f i r s t , followed by 

a d e s c r i p t i o n of the wet weather flow system. 

Dry Weather Flow System 

Dry weather flow i n the Sunnydale area follows i t s e x i s t i n g route to 

the l o c a t i o n near the Sunnydale O u t f a l l where the e x i s t i n g 2'-6"x3'-

9" sewer currently intercepts t h i s dry weather flow. The 2'-6"x3'-

9" sewer would be enlarged to 60"(7 and 66"f> l i n e s to provide 

the necessary 60 mgd capacity to the Candlestick Tunnel. Dry weather 

flow i s conveyed by the tunnel to the Yosemite basin where i t i s 

l i f t e d by the G r i f f i t h Pump Station through a 20-inch force main into 

the Hunters Point tunnel. From the Hunters Point Tunnel, the dry 

weather flow gravitates to the Southeast WPCP for treatment. 
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Wet Weather Flow System 

The wet weather flow system, under the apparent best a l t e r n a t i v e , is 

shown on Figure 7-1. It consists of a control structure at the 

e x i s t i n g overflow point; a 5.7 m i l l i o n gallon transport-storage 

structure along the shoreline, a 50 mgd pumping station, 48-inch 

force main, and three control structures. 

Combined storm flows would follow the dry weather route to the proposed 

control structure. This structure would d i v e r t flows up to 60 mgd 

through the 60"(? transport lines to the Candlestick Tunnel. The 

e x i s t i n g Alana and Harney Way storm sewers would be intercepted by the 

6O"0 l i n e and also be conveyed to the tunnel. The tunnel has the 

capacity of 60 mgd provided that the HGL i n Yoseraite-
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F i t c h i s below elevation -18 f t . As the water surface i n Yosemite-

F i t c h r i s e s above elevation -18 f t . , the capacity of the tunnel i s 

reduced. Excess flows w i l l be diverted to the transport storage 

structure through the c o n t r o l structures i n Harney Way and at the 

Sunnydale trunk sewer and the i n t e r s e c t i o n of Alana Way. Flows above 

60 mgd would overflow a weir i n both of the control structures, i . e . , 

in Alana Way and i n the Trunk Sewer control structures, and s t a r t 

f i l l i n g the 5.7 mgd transport storage structure. As soon as the water 

l e v e l i n the Sunnydale storage structure i s high enough to activate the 

pumps, the Sunnydale Pumping Station would begin to dewater the stored 

flows. Discharge of 50 mgd by the pumping s t a t i o n into the Candlestick 

Tunnel control structure would automatically close a flap gate which 

prevents the hydraulics i n the Yosemite basin from impacting the 

Sunnydale system. When the gate closes, a l l flows from the Sunnydale 

drainage area would go i n t o the storage structure. Once a year, on the 

average, the storage f a c i l i t y would f i l l and storm runoff would 

overflow into the Bay. This excess flow would pass under a b a f f l e to 

remove floatables before r i s i n g over a weir and discharging into the 

Bay through a new discharge point near the e x i s t i n g o u t f a l l location. 

As described i n Annex I, the use of a pump-dependent system i n the 

Sunnydale area would eliminate the need to transport flows from the 

Sunnydale Basin independently through the Yosemite System. This 
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would eliminate the need for a second compartment i n the Yosemite 

transport-storage. Furthermore, t h i s would allow use of both sumps i n 

the G r i f f i t h Pump Station as a single unit; i . e . , the entire 120 mgd 

pumping capacity of the G r i f f i t h Pump Station could be applied against 

a combination of flows from both Sunnydale and Yosemite Basins, 

rather than r e s t r i c t i n g pumping capacity to only 60 mgd f o r each 

drainage basin, regardless of the inflow rate. 

Sunnydale Transport/Storage Structure and Pump Station 

The proposed Sunnydale Transport/Storage Structure i s located i n the 

shoreline band southeast of and p a r a l l e l to Harney Way. It extends 

from south of the f i r s t prominence of Candlestick Point Recreation Area 

to the Santa Fe P a c i f i c property to the south where the pump s t a t i o n i s 

to be located (Figure 7-1). The p r o f i l e and sectional d e t a i l s of the 

Sunnydale Transport/Storage (T/S) structure are shown on Figure 7-2 and 

7-3. Details of the pump s t a t i o n are shown on Figure 7-3. A 

landscaped berm i s planned to cover roughly h a l f of the 

transport/storage structure allowing the remaining portion to be used 

as a foot path. I t i s planned that the pump station w i l l be an 

underground structure. See Figures 7-4 and 7-5. 

7-3a 



Construction Methods 

Figure 7-6 shows a plan and geotechnical p r o f i l e of the route of the 

Sunnydale apparent best a l t e r n a t i v e . The entire length of the route 

w i l l be excavated i n granular materials (sandy gravel f i l l and bay 

mud), younger bay mud and bayside sands. For more information of the 

geology of the area, r e f e r to the "Geotechnical Investigation-

Sunnydale Pump Station/Reservoir F a c i l i t i e s , May 3, 1985" attached as 

Annex III to t h i s report. 

Open Excavation 

Most of the route for the apparent best a l t e r n a t i v e i s proposed to be 

constructed by the open-cut method. It i s expected that excavation 

of the f i l l and the sand gravel deposits would be r e l a t i v e l y easy and 

can be done by conventional means. The younger bay mud may require 

s p e c i a l handling during excavation and may be inadequate as a working 

surface due to i t s high moisture content and p l a s t i c i t y . It may prove 

necessary to excavate the bay mud and any other weak material and 

replace i t with granular f i l l or construct bridge p i l e s to provide an 

adequate working surface. 
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It would not be possible to use open-cut excavations with sloping 

sides because of the work area l i m i t a t i o n s at the ground surface and 

t r a f f i c lane requirements adjacent to the alignment. Thus, trench 

sides would have to be retained by a temporary bracing system. The 

choice of bracing system would depend on the location, depth of 

excavation, s o i l and groundwater conditions, adjacent u t i l i t i e s and 

structures, and anticipated obstructions. 

Since most of the f i l l and sandy gravel deposit excavation would be 

below the groundwater table, a p o s i t i v e dewatering system must be used 

i n order to ensure a adequate working surface and s a t i s f a c t o r y 

construction conditions. 

Sheeting systems such as s t e e l sheet p i l i n g or s o l d i e r p i l e s and 

lagging would probably be s u i t a b l e to r e t a i n the trench sides along the 

s o i l portions of the alignment. F u l l i n t e r l o c k i n g s t e e l sheeting would 

probably be used to r e t a i n the trench walls of the box transport 

structures i n bay mud s o i l s . A possible a l t e r n a t i v e for the box 

structures may be concrete walls constructed by the s l u r r y trench 

method. The s l u r r y wall system minimizes dewatering problems, and the 

wall can be used as a permanent wall as well as for temporary support. 
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T r a f f i c Considerations 

When i n operation, the Sunnydale f a c i l i t i e s w i l l be unmanned but w i l l 

be v i s i t e d occasionally by a roving operations and maintenance crew. 

Therefore, t r a f f i c d i s r u p t i o n due to operation of the f a c i l i t i e s 

following construction w i l l be i n s i g n i f i c a n t . T r a f f i c impacts due to 

construction a c t i v i t i e s , however, w i l l be s i g n i f i c a n t . 
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Foundation Support of Pipel ines and Box Structures 

Depending on the height of the structure and the subsurface geologic p r o f i l e , the 

bottom of the structure could be e i ther in mud or sand. In general, the subsurface 

geologic p r o f i l e consists of a r t i f i c i a l f i l l over ly ing younger bay mud, which in 

turn i s underlain by bay s ide sand/gravel deposi ts , and bedrock of the Franciscan 

Formation. 

Bearing capacity and settlement studies were conducted to provide a basis for the 

prel iminary choice of the type of foundation. The resul ts indicate that the bay 

side sand/gravel deposi ts, and the bedrock materials would be capable of supporting 

a l l of the proposed structures without special treatment. However, the a r t i f i c i a l 

f i l l and younger bay mud would not provide adequate support in a l l circumstances. 

Due to the heterogeneous nature of the a r t i f i c i a l f i l l , i t is d i f f i c u l t to determine 

i t s engineering charac te r i s t i cs at a l l locat ions . For planning purposes, i t may 

be assumed that the a r t i f i c i a l f i l l would be capable of supporting a l l of the box 

structures and a l l p ipe l i nes . The pipel ines would not impose loads exceeding the 

bearing capacity of the a r t i f i c i a l f i l l . The box structures would probably be 

adequately supported on a r t i f i c i a l f i l l since they d is t r ibu te the imposed load 

over a large bearing surface. However, fur ther studies must be made for more 

subsurface information when design deta i ls become ava i lab le . 

The younger bay mud i s weak, compressible, and has a re la t i ve ly low bearing 

capaci ty . It is thus capable of supporting only those structures which impose 

re la t i ve l y small loads. The box structures may be adequately supported, although 

further studies must be made. The pipel ines may be supported by e i ther p i l e 

foundations or by placement of a two to f ive foot thick layer of granular bedding 

to d is t r ibu te the load. 
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The resul ts of the settlement study indicate that some consol idat ion of the 

younger bay mud may occur i f the combined weight of the structure ( including storm 

f low) , the bedding, and the trench back f i l l i s larger than the weight of the 

excavated mater ia l , or i f the thickness of a r t i f i c i a l f i l l or granular bedding 

material beneath the structure i s inadequate to d is t r ibu te the imposed load. 

Settlements may be reduced appreciably by supporting the structure on p i l e s , or by 

using l ightweight back f i l l and bedding aggregate (unit weight of 60 pounds per 

cubic foot) to reduce the imposed pressure on the younger bay mud to the or ig ina l 

so i l pressure imposed by the excavated mater ia l . U p l i f t pressure on the box 

st ructures, when empty, is a problem which must be considered. A p i l e or thick 

mat foundation may be needed to res i s t the u p l i f t pressure. 

Transport/Storage and Pump Station Excavation and Foundation Support 

The borings d r i l l e d for the prel iminary geotechnical invest igat ion are shown on 

Figure 7-6. Table 7-1 summarizes the ground conditions and geotechnical recommenda

tions at the s i t e . The information and recommendations on Figure 7-6 and in 

Table 7-1 are approximate and prel iminary in nature and would be ref ined as more 

information about the ground condit ions and proposed construction methods become 

ava i lab le . 

Energy Requirements 

The energy requirements of the apparent best a l ternat ive is approximately 109,887 

kwhr/yr, as shown on Table 7-2. Annual wet weather energy consumption includes 

wet weather pumping dewatering, odor con t ro l , and f lushing requirements. The peak 

wet weather demand consists of wet weather pumping of 50 mgd from the Sunnydale 

transport/storage s t ructure, aux i l i a ry serv ices , and odor control and cleaning 

systems. 
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Table 7-1 Subsurface Conditions at the Apparent Best Alternative 
Sunnydale Transport/Storage Site 

Description Subsurface Conditions 

Ground surface elevation,* ft, 

Highest point 
Lowest point 
Average surface elevation 

+3.5 
-5.5 
-1.0 

Overburden depth, ft. 

Deepest point 
Shallowest point 
Average depth 
Type 

26 
24 
25 

Young bay mud, sandy gravel and silty clay 

Bay Side Sand 

Highest point 
Lowest point 
Average elevation 
Type 

-34 
-35 
-34 

Sand, quartz sand, gravelly sand <Sc chert rock 
fragments 

Groundwater elevation, ft. -5.5 MHHW 

Expected structural bottom 
elevation, ft. -47+ 

Potential problems Uplift, 

Rock excavation method Blasting or Ripping 

Support requirements Soil: sheet piles, wales, and struts 

Probable foundation type Piles 

Bearing capacity, psf Soil: 2,000 
Rock: 30,000 

Estimated settlement Negligible, if on pile foundation 

Uplift resistance method Thick mat foundation or friction piles or 
rock bolts 

Probable dewatering system Sump pumps 

Geotechnical rating good 

All elevations are referred to San Francisco City Datum. 
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Table 7-2 Energy Requirements for Apparent 
Best Alternative Sunnydale Transport-
Storage F a c i l i t i e s 

Power Component Present and 
Ultimate b 

Annual energy consumption, 
kwhr/yr 

Wet weather pumping 
Odor control 
Cleaning system 
Auxiliary services 

29,455 
74,100 

441 
5,891 

Total 109,887 kwhr/yr | 
i 

Peak demand, kw 
Wet weather operations 910 kW 

Note: a . Wet weather operations include odor control 
and flush system energy demands. 

b. Present - "C" fac tor = 0.48 
Ultimate - "C" factor = 0.52 
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Construction Impacts 

Construction of the transport/storage structure and the 60-inch 

p i p e l i n e w i l l take place to and alongside Harney Way. Construction of 

the 66-inch p i p e l i n e on Harney Way w i l l take place within the r i g h t -

of-way and in an easement through Campeau property. At least two 

t r a f f i c lanes w i l l be maintained on Harney Way when construction must 

take place within the roadway. If necessary, the trench w i l l be 

covered to provide vehicular access to adjacent properties. 

Haul Routing 

Poten t i a l outbound and inbound haul routes are presented i n the 

(a) 

T r a f f i c Impacts Analysis Report (Reference 10 ) for a l l elements 

of the Sunnydale Transport/Storage F a c i l i t y . 

Solids Management 

In order to i d e n t i f y s o l i d s management strategies for the Bayside 

F a c i l i t i e s , a review was conducted of the operation and performance of 

ex i s t i n g wet weather transport and storage f a c i l i t i e s . Information on 

C a) 

See References i n "Bayside F a c i l i t i e s Plan - Southeast Bayside 

Project Report, March 1982" 
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s o l i d s transport, deposition and resuspension was obtained for 

various f a c i l i t i e s throughout the country, and s o l i d s management 

prac t i c e s i n San Francisco were reviewed. Based on t h i s information, 

general d e t a i l s and costs were developed for the operation and 

maintenance of transport/storage f a c i l i t i e s . 

S olids present i n wet weather flow consist of g r i t , screenings, and 

scum. It i s recommended that s o l i d s be contained as much as possible 

within the sewer system and conveyed to treatment plants for removal 

and d i s p o s a l . G r i t may tend to s e t t l e i n transport/storage f a c i l i t i e s 

due to reduced flow v e l o c i t y . G r i t would be resuspended af t e r 

s e t t l i n g by flushing the f a c i l i t i e s with water. Af t e r resuspension, 

the g r i t would be transported to the treatment f a c i l i t i e s for removal 

and d i s p o s a l . 
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The Bayside F a c i l i t i e s Plan, Sol ids Handling Report (Reference 11) includes pre

l iminary design c r i t e r i a and considerations for so l ids handling in the Bayside 

F a c i l i t i e s . Detai ls and costs are based on the recommended concept of resuspension 

of so l ids and transport rather than on d i rect removal. 

There are four possible water sources for so l ids resuspension: treated wastewater 

e f f luen t , se t t led and screened sewage from the transport/storage i t s e l f , the 

C i t y ' s domestic water supply, and groundwater from we l l s . In order to u t i l i z e 

treated e f f luent for cleaning the reservo i rs , screens and a high-pressure pump 

stat ion would be required at the Southeast WPCP with 16-inch pipel ines running 

approximately 21,000 feet to the Yosemite and Sunnydale f a c i l i t i e s . Figure 7-7 

is a drawing showing a possible route and an al ternate alignment for the required 

treated e f f luent flushwater system. This i ns ta l l a t i on would cost approximately 

$6.0 m i l l i on to construct. By comparison, the supply system u t i l i z i n g the domestic 

water supply would cost approximately $24,000 to construct. 

On the bay s ide of the C i ty , feas ib le groundwater aquifers are l imi ted to deposits 

of sandy s o i l s with permeabi l i t ies high enough to permit groundwater extract ion 

using we l l s . These deposits of sand are res t r i c ted to the subsurface troughs 

created by o ld creeks such as I s l a i s Creek and the creek leading to the South 

Basin Canal. Other areas contain clayey s o i l s with permeabi l i t ies too low for 

pract ica l groundwater ex t rac t ion. 

The deposits of sand in the o ld creek beds are not extensive, and i t i s impossible 

to predict the annual rate at which the aquifers would be recharged without the 

addit ional aquifer tes ts . In add i t ion , i t i s impossible to predict whether 

freshwater would flow into the aquifers from the h i l l s or whether saltwater would 

flow in from the bay. Salty f lushing water may prove detrimental to the b io log ica l 

treatment processes at the Southeast WPCP. 
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Therefore, groundwater cannot be considered for flushing the Bayside 

F a c i l i t i e s without d e t a i l e d aquifer t e s t i n g for the following reasons: 

1. The extraction of groundwater may cause l o c a l ground subsidence 

and b u i l d i n g damage i f the rate of recharge i s not great enough. 

2. I f the rate of recharge i s not great enough, the aquifers may 

have a useful l i f e of only a few years. 

3. If the aquifers are recharged l a r g e l y by water from a bay, the 

f l u s h i n g water may become too s a l t y for b i o l o g i c a l treatment 

processes. 

For the transport/storage elements, preliminary cost estimates indicate 

that the construction cost for the i n s t a l l a t i o n of booster pumps and 

p i p i n g to f l u s h with f i r e hoses i s $41,000, which i s used i n the 

project cost estimate, while costs for a fixed nozzle system run 

approximately 10% of the construct ion cost for the element i t s e l f . 

Assuming two flushing cycles per month during the s i x month wet weather 

period, the f i r e hose system requires 441 kw/year, while the f i x e d 

nozzle system requires 6,300 kw per year of energy for f a c i l i t y 

cleaning. 
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Odor Control 

General concepts and costs for odor control systems for the apparent 

best a l t e r n a t i v e are based on the Bayside F a c i l i t i e s Plan Odor 

Control Program (Reference 12). In the f i r s t phase of the program, a 

review was made of p o t e n t i a l odor problems associated with operation of 

combined wastewater f a c i l i t i e s . A prototype odor monitoring study was 

developed that focused on the most probable odor problems associated 

with operation of the proposed f a c i l i t i e s . The prototype odor t e s t i n g 

was conducted during the winter of 1979-1980 at the Baker Street 

dissolved a i r f l o t a t i o n treatment f a c i l i t y and at the Southeast Water 

P o l l u t i o n Control Plant. During these tests, odor were monitored from 

a l l phases of operation of a combined wastewater storage f a c i l i t y . 

These phases included f a c i l i t y f i l l i n g when clean or 
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unclean; flow-through operat ion; long-term storage (up to 120 hours); f a c i l i t y 

emptying; and an empty, uncleaned f a c i l i t y . The highest continuous odor emissions 

came from exposed so l ids a f te r dewatering a f a c i l i t y . If the f a c i l i t y was rapid ly 

r e f i l l e d without c leaning, the highest short-term odor emission resu l ted. Odor 

impacts from f i l l i n g a clean f a c i l i t y , flow-through operat ion, long-term storage, 

and f a c i l i t y emptying were less s ign i f i can t than th is condit ion. 

The potent ial downwind odor impacts associated with the operation of the proposed 

Bayside f a c i l i t i e s were estimated. These are based on odor emission rates for the 

various modes of operation and micrometeorological condit ions. This analys is showed 

that the transport/storage at Sunnydale could have potent ial odor impacts and 

should be f i t t e d with odor control f a c i l i t i e s . It also showed that f a c i l i t y 

washing a f ter use i s an important odor control measure, but that long-term (120 hours) 

combined wastewater storage would not present a s ign i f i can t odor r i s k . 

A l ternat ive odor control systems were evaluated for Bayside F a c i l i t i e s (Reference 12). 

The system found to be cos t -e f fec t i ve u t i l i z e s act ivated carbon plus permanganated 

alumina. Siz ing and cost of an odor control system is predominantly af fected by 

the vent i la t ion rate. Vent i la t ion rates were selected that would provide odor 

removal for a l l a i r displaced during f a c i l i t y f i l l i n g at the peak inf low ra te . fo r 

a one-year storm and also provide s ix a i r changes per hour for manned entry. The 

fan capaci t ies w i l l also provide a minimum of two a i r changes per hour wi th in the 

to ta l transport/storage volume when empty. The odor control systems w i l l only 

operate intermit tent ly during the wet weather season. A tota l fan capacity of 

30,000 cubic feet per minute (cfm) is required for the trans port/storage f a c i l i t y . 

Two 50-horsepower fans would be provided. Figure 7-8 is a schematic diagram 

showing pert inent features of the odor control system for the transport/storage 

f a c i l i t y . F l e x i b i l i t y and r e l i a b i l i t y are provided by mult iple fan and odor 

control un i ts . 
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Construction costs for odor control are included i n the d e t a i l e d cost 

estimate for the apparent best a l t e r n a t i v e . The annual operating and 

maintenance (O&M) cost i s determined by estimating power costs based on 

intermittent operation for seven months per year, and adding costs for 

general maintenance and replacement of the absorption material. The 

annual O&M cost for odor c o n t r o l i s estimated at $5,600. 

Land Use 

Land to be used for the proposed project i s zoned "public". The 

proposed project s i t e , north of the San Mateo County l i n e , i s a 

p a r t i a l l y developed portion of the Candlestick Point State Recreation 

Area. The s i t e area south of the County l i n e i s comprised of 

undeveloped State lands, Santa Fe P a c i f i c Property and the e x i s t i n g 

Sunnydale O u t f a l l easement. 

The master plan for the Bay (reference the San Francisco Bay Plan, 

BCDC, as amended September 1983) c a l l s for a public access way 

connecting S i e r r a Point, i n Brisbane, to the Candlestick Point State 

Recreation Area. As part of the project, i t i s proposed to place a 

landscaped berm extending from the shoulder of Harney Way covering 

roughly h a l f of the transport/storage structure. The remaining h a l f of 

the structure along the Bay would be developed as a public access 
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walkway. This would develop 1750* of the Master Plan public access and 

return the e n t i r e transport/storage s i t e to public use. Figure 7-4 

shows the plan and p r o f i l e ( a r t i s t ' s concept) of the transport/storage 

structure treatment. 

In order to render the pump s t a t i o n structure as unobstrusive as 

possible i n a park se t t i n g , i t i s proposed to construct an underground 

pump sta t i o n structure with a viewing area on top. This treatment of 

the pump s t a t i o n would return the area to pu b l i c use. Figure 7-5 shows 

a conceptual cross section of the pump st a t i o n . 

Visual Conditions 

The dominant v i s u a l features of the proposed project area are the 

freeway, the Bay, the San Francisco Executive Park development, the 

Candlestick Point State Recreation Area and undeveloped shoreline. 

Currently, only three o f f i c e buildings have been completed on the San 

Francisco Executive Park s i t e . Future development plans for t h i s s i t e 

include a d d i t i o n a l commercial and r e t a i l buildings, a hotel, a 

restaurant, and high density housing, a l l interspersed with landscaped 

areas. 

The i n t e g r i t y of the shoreline and Harney Way, which runs p a r a l l e l to 

the project s i t e , i s currently maintained by the loose 
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placement of rubble c o n s i s t i n g of broken pieces of concrete, pavement, 

curbing, and cut stone. V i s u a l inspection shows that the shoreline has 

begun to erode i n many places and that i t i s being used as a refuse 

dumping s i t e . The BCDC Bay Plan c a l l s for a p u b l i c access route 

along the shoreline which w i l l eventually j o i n the Candlestick Point 

State Recreation Area with S i e r r a Point i n Brisbane. In the future, 

with park development and the degree of landscaping i n the San 

Francisco Executive Park, with the exception of the freeway, the area 

w i l l have a predominantly park l i k e flavor. 

The transport/storage structure would be constructed as much as 

pos s i b l e into the e x i s t i n g shoreline. From the shoulder of Harney Way 

to roughly mid-point of the 15'-20* wide structure, approximately 12', 

a low landscaped berm i s proposed (see Figure 7-4). The remaining 

p o r t i o n of the structure would provide a public walkway along the Bay. 

It i s planned to landscape the berm with low growing vegetation. The 

berm w i l l drop from Harney Way at approximately elevation 5 1 to the top 

of the structure at elevation 2.5' (Cit y Datum). This w i l l buffer 

views of Harney Way from the walkway without blocking views from 

adjacent development. From the Bay i t s e l f and portions of the 

7-16 



Candlestick Point Recreation Area, roughly 5 1 of the side of the 

transport/storage structure w i l l be v i s i b l e . Discussions are curr e n t l y 

underway with State Park and BCDC on various methods of providing 

access from the walkway to the Bay and n a t u r a l i z i n g the v i s i b l e p ortion 

of the structure. 

It i s planned to have an underground pump sta t i o n , thus making i t 

compatible with the surrounding park development (see Figure 7-5). 

Ground elevations on the adjacent roadway i s approximately 1.5 feet. 

The top of the pump s t a t i o n would be at an elevation of approximately 

3 1, thus no views from the San Francisco Executive Park would be 

blocked. 

W i l d l i f e Habitat 

The 1978 survey conducted by James Sutton (reference "Survey of Sport 

S h e l l f i s h i n g P o t e n t i a l i n the San Francisco Bay, etc." December 

1978), i d e n t i f i e d a minor clam population i n the construction area of 

the proposed project. The primary species i d e n t i f i e d were the mya 

( s o f t s h e l l clam) and the tapes (Japanese l i t t l e neck clam). A recent 

re-examination of t h i s clam bed revealed a marked decline i n i t s 

population. The tapes and mya survive p r i m a r i l y between elevation -9' 
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and -12* and prefer a crushed rock type environment. In order to 

encourage repopulation of the clam bed, i t i s proposed that as part of 

the project, at the appropriate elevations disturbed by the 

construction, a crushed rock substrata could be placed during surface 

r e s t o r a t i o n a c t i v i t i e s . 

Control System 

A control system i s required to make the wastewater f a c i l i t i e s function 

properly as a whole to reduce overflows of combined sewage to the 

leve l s prescribed by the NPDES discharge permits. 
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Summary Results of the Control System Program 

As part of the Bayside F a c i l i t i e s Planning Pro ject , a study was conducted to 

determine the most cos t -e f fec t i ve method for flow management and automatic 

control of the major wastewater f a c i l i t i e s throughout the Ci ty . The pr inc ipa l 

object ive of that study was to develop a c i ty-wide control system that would 

inter face with the local dedicated controls at the remote f a c i l i t i e s during 

storm conditions and regulate the i r operation for optimum u t i l i z a t i o n of 

ava i lab le storage and treatment p r io r to any overflow event. The resul ts of 

that study were published in the City-Wide Control System Report, dated 

February 1981 (Reference 13). 

The c i ty-wide control system, as recommended by the report, is based upon a 

supervisory control concept. This concept u t i l i z e s local dedicated cont ro l le rs 

at each physical f a c i l i t y to carry out the flow management and control 

decisions made by the supervisory control system. The recommended control 

system is based upon a d is t r ibu ted and h ierarch ica l configurat ion cons is t ing 

of a supervisory control center (SCC), two area control centers (ACCs), and 

several f i e l d terminal units (FTUs) which provide the necessary in ter face 

between the various loca l cont ro l le rs and the supervisory control system. An 

inter im control system is under design. Figure 7-9 shows a schematic diagram 

of the designed system. Figure 5-16a shows the a l ternat ive routes fo r the 

f iberopt ics cable transmission l i n e . 

Control of Sunnydale F a c i l i t i e s 

Based upon the supervisory control concept, discussed above, local dedicated 

control systems w i l l be required for the Sunnydale F a c i l i t y . These control 

systems w i l l perform the fol lowing funct ions: 
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1. Control the local mechanical equipment based upon the set point commands 

received from the c i ty-wide supervisory control system through the 

bayside ACC. 

2. Operate the f a c i l i t i e s in a safe manner in case of communication f a i l u r e 

between the supervisory system and the local cont ro ls . If communica

tions are los t between the bayside ACC and the local dedicated control 

systems, the loca l systems w i l l continue to provide react ive control of 

the local f a c i l i t i e s without receiv ing any supervisory commands. 

General ly, conventional and microcomputer are the two types of control 

equipment which are appl icable for local cont ro ls . The microcomputer-based 

control systems are more re l i ab le than conventional systems and require less 

maintenance. In add i t ion , microcomputers are generally more cost competitive 

in larger app l ica t ions . Therefore, the basic automatic controls for the 

Sunnydale Transport/Storage F a c i l i t y w i l l u t i l i z e a microcomputer-based 

control system. 

The greatest benefit from microcomputer technology is obtained when a l l 

control functions in a s ingle f a c i l i t y are combined into a s ingle computer. 

This reduces the number of mechanical devices and the required interconnect ions. 

However, in order to prevent po ten t ia l l y catastrophic fa i l u res due to computer 

malfunction, conventional protect ive devices, must also be provided for 

c r i t i c a l control funct ions. The exact balance between the computer hardware 

and conventional hardware w i l l be determined during design since the local 

instrumentation needs and complexity can never be f u l l y ant ic ipated during 

the planning phase. The designer can balance the design considering not only 

the costs , but also the r e l i a b i l i t y requirements for each control funct ion. 
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In general, i t w i l l be desirable to u t i l i z e the microcomputer for sequential 

con t ro l , such as the speed regulation and sequencing of the various pumping 

un i t s , and conventional hardware for c r i t i c a l i n te r locks , such as low and 

high wet well level switches for stopping and s tar t ing pumps. 

Operations and Maintenance 

The continual successful performance of the Sunnydale Transport/Storage F a c i l i t y 

w i l l re ly on a good operations and maintenance program. 

Standard Operations and Maintenance Procedures 

Most of the operational requirements for the apparent best a l ternat ive are associated 

with the Sunnydale pumping s ta t ion . These operation requirements w i l l vary 

s i g n i f i c a n t l y with the season. 

During the dry weather season, flow is transported through the sewer f a c i l i t i e s to 

the Y/F system to the Southeast WPCP for treatment. Operations and maintenance 

a c t i v i t i e s in Sunnydale w i l l consist of maintaining flow through the ex is t ing 

sewers. A minimum of at tent ion w i l l be required by operating personnel during dry 

weather. 

The Sunnydale Pumping Stat ion w i l l operate during and af ter each major storm. 

These pumps are expected to receive wear since they w i l l pump out g r i t and so l ids 

deposited in the st ructure. The dry weather season is the best time to perform 

major maintenance on wet weather pumps and associated equipment since they w i l l 

not need to be placed in serv ice at short not ice. 

The use of e l e c t r i c motors to dr ive a l l the pumps eliminates the problem of 

frequent exercise that would be required to keep internal combustion engines ready 

for serv ice . E lec t r i c drives also require a minimum of maintenance for wear. 
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Staf f ing Requirements 

The operations and maintenance of the f a c i l i t i e s w i l l be the respons ib i l i t y of the 

Department of Publ ic works, Bureau of Water Po l lu t ion Control . Personnel require

ments w i l l be greater during wet weather months than dry weather months. No 

permanent on-s i te personnel w i l l be assigned to the f a c i l i t i e s at any t ime; roving 

crews w i l l pe r iod ica l l y inspect the f a c i l i t i e s . The recommended s ta f f i ng require

ments for the apparent best a l ternat ive is presented in Table 7-3. 

Training 

A t ra in ing program w i l l be i n i t i a t ed to t ra in personnel in the operation and 

maintenance of the Sunnydale F a c i l i t i e s . The t ra in ing program w i l l consist of 

both classroom sessions and "hands-on" sessions where the operators actua l ly work 

with the ins ta l l ed equipment. For th is reason, the t ra in ing program w i l l be 

coincident with the star t -up period fo l lowing completion of construct ion of each 

stage. The t ra in ing program w i l l cover normal and emergency operations during 

both dry and wet weather, f lushing and cleaning operat ions, and routine main

tenance procedures. 

Detai led Cost Estimate 

Deta i led, unescalated cost estimate for the Sunnydale F a c i l i t y i s presented in 

Table 7-4. The cost estimate i s based on construct ion bid and land costs as of 

January 1985 (ENR 5044). Detailed escalated project costs w i l l be provided when 

implementation schedules fo r the f a c i l i t i e s become ava i lab le . These schedules are 

f u l l y dependent on the a v a i l a b i l i t y of Federal and State funding which cannot be 

predicted at the time of th is report. 

Estimated annual costs of labor and materials for the operations and maintenance 

of the Southeast Bayside Project are presented in Table 7-5, and the estimated 

annual e l ec t r i ca l energy costs to operate the f a c i l i t i e s are presented in Table 7-6. 

These costs are based on January 1985 pr ices . 
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Table 7-3 Recommended Staff ing Requirements for Apparent Best 
Alternative Sunnydale Pumping Station and Transport-
Storage 

Staff 
Class i f icat ion 

Sunnydale 
Pumping Station 
(days per year) 

Transport/Storage 
Structures 

(days per year) 

Superintendent 25 -

Foreman 53 -

Operator* 182 -

Custodian crew 63 -

Cleaning crew - 56 

Maintenance crew 17 20 

Total 340 76 

* Roving crew 2 men X 2 hrs/day 
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Table 7-4 Estimated Costs of Apparent Best A l t e r n a t i v e Sunnydale 

F a c i l i t i e s 

Cost Item Cost, 
m i l l i o n s of d o l l a r s 

Construction contract 

Pumping Station 
Excavation, S t r u c t u r a l & B a c k f i l l 
Electrical/Instrumentation 
& Mechanical 

i 

2.300 

1.700 

Subtotal 4.000 

Box conduits 
Excavation, structure, b a c k f i l l , 

p i l e s and re s t o r a t i o n 
Cleaning system 
Odor con t r o l system 

9.740 
0.041 
0.605 

Ci r c u l a r sewers 
Excavation, p i l e foundation, 

conduit, b a c k f i l l , and 
res t o r a t i o n 

Misc. Structures & Landscaping 
1.863 

1.536 

Subtotal 13,785 

TOTAL CONSTRUCTION 17.785 

Land 

Contingency 10% 

0.411 
1.820 

TOTAL CAPITAL 20.016 

Present Worth of O&M 1.890 

TOTAL PRESENT WORTH 21.906 

ENR 5044, January 1985 

Cost for 50 MGD pumping rate 
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Table 7-5 Estimated Annual Costs of Labor and Materials for Operation and Main
tenance for the Sunnydale Project 

Cost, thousands of dollars 
Facility Labor Materials Total 

Sunnydale Pump Station 134 30 164 

Sunnydale Transport/Storage 
Element 6 0 6 

Total 140 30 170 

Table 7-6 Estimated Annual Energy Costs for the Sunnydale Project 

Facility 

Cost, thousands of dollars 

Facility 
Pum ping 

Odor 
Control Cleaning 

i 

Auxiliary i 
Services Total \ 

Facility Dry 
Weather 

Wet 
Weather 

Odor 
Control Cleaning 

i 

Auxiliary i 
Services Total \ 

Sunnydale Transport/ 
Storage Facility 0 2.6 6.4 0.6 0.5 10.1 ; 

i 
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OUTLET DUCTS 

FAN UNITS 
(PLACED NEAR 
FOUL AIR SOURCE ) 

/ I I I III / 

SUNNYDALE 
TRANSPORT STORAGE 

PIG. 7-8 ODOR CONTROL SYSTEM 
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ABBREVIATIONS 

PS: PUMP STATION 
WPCP: WATER POLLUTION 

CONTROL PLANT 

SUPERVISORY CONTROL CENTER 
(SCO 
AT SOUTHEAST WPCP 

OPERATOR 
INTERFACE 

SUPERVISORY CONTROL CENTER 
(SCO 
AT SOUTHEAST WPCP 

OPERATOR 
INTERFACE 

OPERATOR 
INTERFACE 

WEST SIDE 
AREA CONTROL CENTER 
AT SOUTHWEST WPCP 

(ACC) 
BAY SIDE 
AREA CONTROL CENTER (ACC) 
AT SOUTHEAST WPCP 

OPERATOR 
INTERFACE 

REMOTE 
TERMINAL 
UNITS 

LOCAL 
INPUT/OUTPUT 

TELEMETRY 
STATIONS 

REMOTE 
TERMINAL 
UNIT 

REMOTE 
TERMINAL 
UNITS 

LOCAL 
INPUT/OUTPUT 

TELEMETRY 
STATIONS 

WEST SIDE, GATES 
LAKE MERCED PS. RESERVOIR 
RICHMOND PS. RESERVOIR 
RICHMOND TUNNEL REGULATOR STATION 
LINCOLN WAY REGULATOR STATION 

SOUTHWEST WPCP SEA CLIFF PS NO. 1 
PINE LAKE PS 
LEVEL MONITORS 1151 

CROSSTOWN PS, RESERVOIR 
OVERFLOW STRUCTURE 

SUNNYDALE PS, GATES 
SUNNYDALE T/S 
NORTH SHORE PS 
CHANNEL PS 
GRIFFITH PS 
YOSEMITE-FITCH T/S 
ISLAIS T/S OR RESERVOIR 
MARIPOSA PS 

SOUTHEAST WPCP 
20TH ST. PS 
TENNESSEE ST. PS 
PALACE OF FINE 

ARTS PS 
HUNTERS POINT PS 
RAIN GAGES (42) 
LEVEL MONITORS (40) 
WIND GAGE (1) 

Figure 7-9 Citywide Control System 

CALDWELL. - GONZALEZ - KENNEDY -TUDOR 
A JOINT VENTURE 
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REVENUE PLAN 

The San Francisco Clean Water Program i s responsible for f i n a n c i a l 

planning f o r each of the project elements of the City's wastewater 

program. The f i n a n c i a l plan and revenue program i s described i n the 

O f f i c i a l Statement Ci t y and County of San Francisco Relating to 

$50,000,000 Sewer Revenue Bonds, Series B dated March 30, 1981, 

prepared by Blyth Eastman Paine Webber & Co., Inc., and Stone & 

Youngberg Municipal Financing Consultants, Inc.; and the 1983-84 

Clean Water Enterprise Revenue Plan, May 18, 1983, prepared by the 

Department of Public Works. 

Sources of Project Funds 

Three major sources of funds are used to finance sewerage projects: 

Federal grants from EPA, State grants, and l o c a l revenue bonds and 

general o b l i g a t i o n bonds authorized for sewerage purposes. 

The Federal grants are authorized .under the Federal Water P o l l u t i o n 

Control Act Amendments of 1972, Public Law 92-500, which provides up to 

75% of the e l i g i b l e costs of p u b l i c l y owned wastewater f a c i l i t i e s 

approved by the EPA. The 1981 Amendments to the Act, Public Law 97-

117, added Section 201(n)(2), authorizing Congress to appropriate 
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$200 m i l l i o n per year as a supplemental amount to r e c t i f y water q u a l i t y 

problems caused by combined sewer overflows i n marine bays and 

estuaries. The Bayside F a c i l i t i e s Project q u a l i f i e s to receive 75% 

Federal share funding under Section 201(n)(l), 201(n)(2) and 201(g)(1) 

of the Act. The project has always been recognized to be sequential 

phase of the Clean Water Program's o v e r a l l water p o l l u t i o n control 

system, set f o r t h as Stage II of the Master Plan. (See Overview 

F a c i l i t i e s Plan, August 1975; F i n a l Environmental Impact Report 

Southeast Treatment Plant, San Francisco Wastewater Master Plan 

Implementation Program II, A p r i l 1975.) 

The State grants, at 12.5% of project e l i g i b l e costs, are derived from 

general o b l i g a t i o n bonds authorized under the Clean Water Bond Law, as 

extended i n June 1978. Federal and State grants are administered by 

the State Water Resources Control Board. 

The C i t y i s responsible f o r 12.5% of grant e l i g i b l e costs, a l l grant 

i n e l i g i b l e costs, and cash flow requirements during construction or 

approximately 20% of the t o t a l project costs. The C i t y plans to meet 

i t s funding requirements from three sources: (1) Currently available 

unencumbered funds; (2) net proceeds from the sale of portions of a 

$240 m i l l i o n Sewer Revenue Bond authorization approved by the 

electorate on November 2, 1976; and (3) income from the investment of 

Sewer Revenue Bond proceeds during construction. 
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Sewer Revenue Bonds are issued pursuant to Resolution No. 973-77 of the 

Board of Supervisors. Section 6-15 of Resolution No. 973-77 provides 

that the C i t y s h a l l at a l l times, while any of the bonds remain 

outstanding, f i x and c o l l e c t rates, fees, and charges for services of 

the sewerage system so as to y i e l d net revenues i n each equal to at 

least 1.25 times debt service becoming due on the bonds i n that year. 

Financing Capacity 

Sewer service charge rates and procedures, in compliance with the State 

Water Resources Board Revenue Program Guidelines, were adopted i n June 

1977 and approved by the EPA. Sewer service charges are subject to 

annual review and update, as required by law. The current sewer 

service rates, and systemwide operations, maintenance and debt 

service costs are described i n d e t a i l i n 1983-1984 Clean Water 

Enterprise Revenue Plan. The 1983-1984 Clean Water Enterprise budget 

provides a debt coverage r a t i o of 2.32, which i s almost twice the 

coverage required under the City's bond ordinance. 

The above description of the Revenue Plan was prepared by the Clean 

Water Program s t a f f . 
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A SUMMARY REPORT OF 

PLANNING AND DESIGN FOR 

YOSEMITE FITCH AND SUNNYDALE DRAINAGE BASIN 

CSO FACILITIES 

June 1935 



INTRODUCTION-

The purpose o f t h i s r e p o r t i s t o p r o v i d e a summary of the p l a n n i n g 

and d e s i g n a n a l y s e s u n d e r t a k e n i n the Y o s e m i t e / F i t c h and Sunnydale 

d r a i n a g e b a s i n s and the c o n c l u s i o n s r e a c h e d d u r i n g those phases o f 

the work on the r e s p e c t i v e p r o j e c t s . D i s c u s s i o n a l s o w i l l i n c l u d e 

t h e e f f e c t o f d e c i s i o n s made f o r Sunnydale B a s i n upon the r e q u i r e d 

f a c i l i t i e s f o r Y o s e m i t e / F i t c h d r a i n a g e b a s i n overfiow'controTT 

BACKGROUND 

F a c i l i t y P l a n n i n g f o r the S o u t h e a s t D i s t r i c t o f the C i t y , completed 

i n M arch, 1982 and amended i n 1984, d e s c r i b e d a s e r i e s o f works 

r e q u i r e d f o r the c o n t r o l o f combined sewer o v e r f l o w s (CSO). The 

f a c i l i t i e s i n c l u d e d the f o l l o w i n g e l e m e n t s : 

H u n ters P o i n t F a c i l i t i e s 

S o u t h e a s t Sewer M o d i f i c a t i o n s 

S o u t h e a s t P l a n t M o d i f i c a t i o n s ' ' 

G r i f f i t h Pump S t a t i o n and Force Main 

Y o s e m i t e / F i t c h O u t f a l l s C o n s o l i d a t i o n 

G r i f f i t h R e s e r v o i r 

S h a f t e r Avenue O u t f a l l 

Sunnydale O u t f a l l 

These p r o j e c t s were p l a n n e d i n such a f a s h i o n as to a l l o w a s e q u e n t i a l 

system development, p r o v i d i n g p r o g r e s s i v e b e n e f i t s and m a t c h i n g , t o 



the e x t e n t p o s s i b l e , the e x p e c t e d a v a i l a b i l i t y o f f u n d s , .21 arts. _and 

s p e c i f i c a t i o n s have been c o m p l e t e d and b i d s - r e c e i v e d f o r the f i r s t 

t h r e e o f the el e m e n t s namely...; C o n t r a c t s are e x p e c t e d to be awarded 

by A u g u s t , 1985. P l a n s a re n e a r l y completed f o r the G r i f f i t h Pump 

S t a t i o n . P l a n s were c o m p l e t e d f o r the Y o s e m i t e / F i t c h O u t f a l l Con

s o l i d a t i o n i n J a n u a r y , 1985 and t r a n s m i t t e d t o the SWRCB. 

The a p p a r e n t b e s t a l t e r n a t i v e (ABA) d e v e l o p e d was t h e r e s u l t of the 

e v a l u a t i o n o f a s e r i e s o f system a l t e r n a t i v e s . These ranged from 

a l l t u n n e l c o n s t r u c t i o n to v a r i o u s c o m b i n a t i o n s o f t r a n s p o r t / s t o r a g e 

and pumping from a l t e r n a t i v e l o c a t i o n s . 

The ABA f o r t h e Yosemite a r e a c o n t a i n e d a 120 m i l l i o n g a l l o n p e r day 

(mgd) pump s t a t i o n u t i l i z e d i n c o n j u n c t i o n w i t h 16 m i l l i o n g a l l o n s 

(mg) o f s t o r a g e and a new o u t f a l l a t a l e s s c o n f i n e d l o c a t i o n . An 

e x i s t i n g t u n n e l t h r o u g h the H u n t e r s P o i n t r i d g e , w i t h a su r c h a r g e d 

c a p a c i t y o f 120 mgd d u r i n g peak st o r m p e r i o d s , p r o v i d e d the means to 

remove f l o w from the d r a i n a g e b a s i n . The southern-most d r a i n a g e 

b a s i n i n the C i t y , i m m e d i a t e l y t o the s o u t h o f the Yosemite b a s i n , 

d i s c i s t o p o g r a p h i c a l l y s u r r o u n d e d by a r i d g e t h rough which one 

e x i s t i n g t u n n e l p r o v i d e s a means f o r e x p o r t i n g f l o w . The s e l e c t e d 

a l t e r n a t i v e i n Sunnydale c o n t a i n e d a 10 mg r e s e r v o i r and a 60 mgd 

l i f t s t a t i o n t o match the c a p a c i t y o f the e x i s t i n g t u n n e l . These 

f a c i l i t i e s f o r the Y o s e m i t e / F i t c h and Sunnydale b a s i n s are d e s c r i b e d 

f u l l y i n the B a y s i d e F a c i l i t i e s P l a n , Southeast P r o j e c t Report pre

p a red by the j o i n t v e n t u r e o f C a l d w e l l - G o n z a l e z - K e n n e d y and Tudor 

E n g i n e e r s , (CGKT) dated 1982. 



YOSEMITE BASIN DESIGN 

The d e s i g n o f the f a c i l i t i e s i n the Yosemite d r a i n a g e b a s i n was under

t a k e n w i t h the f o l l o w i n g c r i t e r i a : 

o The l o n g term s t a t i s t i c a l average o f combined sewer o v e r 

f l o w s (CSO) wo u l d be one p e r y e a r t o meet NPDES p e r m i t 

r e q u i r e m e n t s . 

o The system must have t h e c a p a b i l i t y - t o t r a n s p o r t t h e C i t y 

s t a n d a r d 5 y e a r d e s i g n f l o w t o the u l t i m a t e p o i n t o f 

d i s c h a r g e . • 

o The d e s i g n e d s y s t e m must p r o v i d e a system h y d r a u l i c grade 

l i n e which i s no h i g h e r than g u t t e r l e v e l at O f f i c i a l 

grade e l e v a t i o n s . 

o The system must n o t cause s u r c h a r g i n g and f l o o d i n g i n the 

t r i b u t a r y a r e a . 

o The system must p r o v i d e the u l t i m a t e c a p a b i l i t y t o e l i m i n a t e 

t h e o v e r f l o w i n t h e c o n f i n e d head end o f the Yosemite C a n a l . 

o A new o u t f a l l w ould be* d e s i g n e d to p r o v i d e a system d i s c h a r g e 

l o c a t i o n a t a l e s s c o n f i n e d l o c a t i o n out o f the head end o f the 

Yosemite C a n a l . 
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R e q u i r e d system s t o r a g e o v e r and above t h a t i n h e r e n t i n the 

r e q u i r e d t r a n s p o r t l i n e s w ould be d e s i g n e d and constrTlcte =3""a"t 

t h e o n l y a v a i l a b l e C i t y p r o p e r t y (bounded by G r i f f i t h , F i t c h , 

S h a f t e r and Underwood Avenue.) 

O v e r f l o w s t r u c t u r e s would be b a f f l e d to r e s t r i c t t he d i s c h a r g e 

o f f l o a t a b l e m a t e r i a l . 

The system d e s i g n must a d d r e s s the p r o j e c t e d S t a t e Park 

development i n the Yosemite C a n a l a r e a . 

The system must be d e s i g n e d i n such a f a s h i o n t h a t i t would 

be s e l f - c l e a n i n g and would n o t generate odor. 

The system would be d e s i g n e d t o address the p l a n n i n g p e r i o d 

d e f i n e d i n t h e f a c i l i t y p l a n ( i . e . , the year 2000) and i n 

acco r d a n c e w i t h p l a n n i n g g u i d e l i n e s . 

The r u n o f f f a c t o r i n b o t h t h e * Y o s e m i t e and Sunnydale d r a i n a g e 

b a s i n s would be 0.60. 

There would be no h y d r a u l i c i n t e r c o n n e c t i o n between the 

Yosemite T r a n s p o r t / S t o r a g e F a c i l i t i e s and the Sunnydale 

F a c i l i t i e s . T h i s would r e q u i r e a s e p a r a t e t r a n s p o r t chamber 

f o r Sunnydale f l o w and an i s o l a b l e p a r t o f the G r i f f i t h Pump 

S t a t i o n t o d e d i c a t e 60 mgd t o the Sunnydale a r e a . 



These are the same c r i t e r i a u t i l i z e d i n the p l a n n i n g study. 

The r e s u l t a n t d e s i g n i n c l u d e d : 

o A 120 mgd G r i f f i t h Pump S t a t i o n w h i c h c o n t a i n e d two 60 mgd 

sumps. 

o A r e i n f o r c e d c o n c r e t e d u a l compartment box s t r u c t u r e varrying 

i n s i z e from 18 t o 20 f e e t wide c o n t a i n i n g e i g h t (8) mg o f 

s t o r a g e . 

o A r e i n f o r c e d c o n c r e t e d e t e n t i o n r e s e r v o i r w i t h a v o l u m e t r i c 

c a p a c i t y o f seven (7) mg o f s t o r a g e . 

o A new o u t f a l l d i s c h a r g e p o i n t a t the f o o t o f S h a f t e r Avenue. 

o The e x i s t i n g sewer system which c o n t r i b u t e s one (1) mg o f 

s t o r a g e . 

As d e s i g n p r o g r e s s e d i n t h e -Yosemite b a s i n , i t became obvious t h a t , 

because o f changes i n t h e r e q u i r e m e n t s o f v a r i o u s r e g u l a t o r y a g e n c i e s , 

a r e - e x a m i n a t i o n o f t h e p l a n f o r the Sunnydale a r e a to the south c o u l d 

p o s s i b l y a c h i e v e s i g n i f i c a n t s a v i n g s i n the Yosemite b a s i n and p r o b a b l y 

i n t h e Sunnydale b a s i n . S i n c e t h e r e was no way to p r e d i c t the outcome 

o f t h e r e - e x a m i n a t i o n , the p l a n s f o r Y o s e m i t e / F i t c h t r a n s p o r t / s t o r a g e 

s t r u c t u r e were d e s i g n e d i n such a f a s h i o n to a l l o w f l e x i b i l i t y t o 

accommodate two p o s s i b l e a l t e r n a t i v e c o n c e p t s f o r the Sunnydale area. 

- 5 -



The Y o s e m i t e / F i t c h O u t f a l l C o n s o l i d a t i o n p r o j e c t was d e s i g n e d t o 

accommodate e i t h e r a pump o r g r a v i t y s o l u t i o n f o r t h e Sunny-d&l-e^axea. 

The g r a v i t y s o l u t i o n from Sunnydale would r e q u i r e a s e p a r a t e compart

ment i n the Y o s e m i t e / F i t c h p r o j e c t t o s e p a r a t e and i s o l a t e the.two 

system h y d r a u l i c grade l i n e s "so as t o d e d i c a t e 60 mgd t o the Sunnydale 

a r e a . The pump s o l u t i o n would n o t r e q u i r e a s e p a r a t e compartment. The 

s o l u t i o n was t o e l i m i n a t e t h e i n t e r i c r compartment i n the Y o s e m i t e / F i t c h 

t r a n s p o r t s t o r a g e and t o shape t h e bottom so t h a t - a - f u t u r e t i n e c o u l d 

e a s i l y be i n s t a l l e d i f r e q u i r e d . 

In summary, t h e Yosemite f a c i l i t y d e s i g n was completed u s i n g the 

a f o r e m e n t i o n e d c r i t e r i a f o r c a p a b i l i t y t o t r a n s p o r t the 5-year f l o w 

t o a p o i n t o f u l t i m a t e d i s c h a r g e and not v i o l a t e h y d r a u l i c grade l i n e 

r e q u i r e m e n t s . The r e s u l t i n g box s t r u c t u r e had the i n h e r e n t volume 

t o p r o v i d e a p o r t i o n o f the r e q u i r e d system s t o r a g e . The Yosemite 

f a c i l i t y was d e s i g n e d w i t h t h e c o n c e p t t h a t any a d d i t i o n a l s t o r a g e t o 

meet o v e r f l o w c o n t r o l r e q u i r e m e n t s would be i n c l u d e d i n the G r i f f i t h 

R e s e r v o i r and S h a f t e r Avenue p r o j e c t s . 

SUNNYDALE AREA PLANNING 

Because o f changes i n v a r i o u s agency p l a n n i n g c o n s t r a i n t s , i t became 

o b v i o u s d u r i n g t h e p l a n n i n g r e - e x a m i n a t i o n t h a t a c o m b i n a t i o n of f a c i 

l i t i e s a t o r n e a r the s h o r e l i n e c o u l d r e s u l t i n s u b s t a n t i a l s a v i n g s . 

The o p t i o n t o use a pumping s o l u t i o n i n Sunnydale became more a t t r a c 

t i v e as downstream areas c l o s e r t o the e x i s t i n g C a n d l e s t i c k t u n n e l 

p o r t a l were made a v a i l a b l e f o r e x a m i n a t i o n . 
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A new i n t e r a c t i v e a n a l y s i s o f the two d r a i n a g e b a s i n f a c i l i t i e s was 

pe r f o r m e d u s i n g a r e f i n e d computer model d u r i n g the i n v e s t i g a t i o n o f 

the Sunnydale F a c i l i t i e s (see A p p e n d i x . I t was found t h a t a pump 

s o l u t i o n from Sunnydale w i l l . e l i m i n a t e t he need f o r the second 

compartment i n Y o s e m i t e / F i t c h s t r u c t u r e ; e f f e c t i v e l y p r o v i d i n g an 

a d d i t i o n a l 0.7 mg s t o r a g e . In a d d i t i o n , u s i n g the pump s o l u t i o n from 

S u n n y d a l e , 1 mg of s t o r a g e becomes a v a i l a b l e i n the C a n d l e s t i c k Tunnel 

f o r the f l o w from b o t h of the a r e a s . In e f f e c t t h e n , the d e s i g n f o r 

t h e Y o s e m i t e / F i t c h system i n c l u d e d " t h e f o l l o w i n g s t o r a g e : 

8 mg T r a n s p o r t / S t o r a g e 

1 mg- E x i s t i n g System 

1 mg C a n d l e s t i c k T u n n e l 

0. 7 mg S t o r a g e g a i n e d by e l i m i n a t i n g second compartment 
i n Y o s e m i t e / F i t c h 

10.7 mg T o t a l S t o r a g e 

T h i s was a n e t g a i n o f 1.7 mg o f a d d i t i o n a l s t o r a g e by not c o n s t r u c t i n g 

the second compartment. 

In a d d i t i o n , computer a n a l y s i s showed t h a t more e f f i c i e n t use c o u l d be 

made of t h e G r i f f i t h Pump S t a t i o n when the f l o w s are combined i n the 

Y o s e m i t e / F i t c h T r a n s p o r t S t o r a g e . I n s t e a d o f h a v i n g a 120 mgd pump 

s t a t i o n , t h e r e were i n e f f e c t , two s e p a r a t e 60 mgd pump s t a t i o n s , one 

f o r each d r a i n a g e a r e a . With the Sunnydale pump s o l u t i o n , the f u l l 

120 mgd c a p a c i t y c o u l d be u t i l i z e d t o pump the f l o w c o m b i n a t i o n . T h i s 

p roduced a d d i t i o n a l e f f i c i e n c y and dec r e a s e d the t o t a l r e q u i r e d s t o r a g e 

i n the Y o s e m i t e / F i t c h d r a i n a g e b a s i n . The computer runs w i t h the more 

r e f i n e d model showed t h a t w i t h a 120 mgd G r i f f i t h Pump S t a t i o n , the 



t o t a l s t o r a g e r e q u i r e d f o r Yosemite w i t h a pump s o l u t i o n from Sunnydale, 

i s 14.1 mg. T h i s p r o v i d e s a s a v i n g o f 1.9 mg, o r a requi'reTneTr"tf--of o n l y 

3.4 mg more than t h a t p r o v i d e d by Y o s e m i t e / F i t c h t r a n s p o r t / s t o r a g e 

f a c i l i t y . 

A n a l y s i s a l s o was u n d e r t a k e n t o r e v i e w r u n o f f c o e f f i c i e n t s f o r both 

4 
t h e Y o s e m i t e and Sunnydale a r e a s (see A ppendix p). The Yosemite 

b a s i n i s s u b s t a n t i a l l y r e s i d e n t i a l i n n a t u r e w i t h "some" commercial and 

i n d u s t r i a l a r e a s i n t h e l o w e r p a r t s o f the d r a i n a g e b a s i n . I t was 

d e t e r m i n e d t h a t t h e r e was, i n e f f e c t , l i t t l e o r no a d d i t i o n a l develop-

p o s s i b l e i n t h i s b a s i n and the u t i l i z e d r u n o f f c o e f f i c i e n t o f 0.6 i s 

r e a s o n a b l e . A r e v i e w o f the Sunnydale d r a i n a g e b a s i n i n d i c a t e d a 

s u b s t a n t i a l amount o f p a r k a r e a w h i c h w i l l n o t change i n z o n i n g . There 

are some und e v e l o p e d a r e a s n e a r t h e head w a t e r s and i n the lower l y i n g 

p a r t s o f the d r a i n a g e b a s i n . An e v a l u a t i o n o f the d r a i n a g e b a s i n on 

s u b - a r e a b a s i s has i n d i c a t e d t h a t the p r e s e n t r u n o f f c o e f f i c i e n t f o r 

the Sunnydale b a s i n i s 0.48. The most l i k e l y u l t i m a t e development o f 

the a r e a would produce a r u n o f f c o e f f i c i e n t o f 0.52. I t i s c o n s i d e r e d 

t h a t t h i s c o n d i t i o n w i l l o c c u r w i t h i n t h e f a c i l i t y p l a n n i n g p e r i o d . 

U t i l i z i n g the above i n f o r m a t i o n , a d d i t i o n a l computer runs were made 

to d e t e r m i n e any f u r t h e r r e d u c t i o n i n . r e q u i r e d o v e r a l l s t o r a g e . 

F u r t h e r , r e f i n e d computer a n a l y s i s w i t h a l l o f the f o r e g o i n g c o n s i d e 

r a t i o n s r e s u l t e d i n the f o l l o w i n g t a b u l a r i z e d v a l u e s based on recom

mendations i n A p p e n d i x B: 



Yosemite 
B a s i n 

Sunnydale 
Bas i n 

P r e s e n t Development 

R u n o f f C o e f f i c i e n t 
S t o r a g e Volume R e q u i r e d MG 
Nominal Pump S t a t i o n C a p a c i t y MGD 

0.6 
11. S r 

120 

U l t i m a t e Development 

R u n o f f C o e f f i c i e n t 
S torage V o l . R e q u i r e d MG 
Nominal Pump S t a t i o n C a p a c i t y MGD 

0.6 
12. 7 ' 

120 60 

0.52 * 
5.7 

The s t o r a g e volume o f 11.5 mg r e q u i r e d i n the Yosemite B a s i n f o r 

p r e s e n t c o n d i t i o n s can be o b t a i n e d by s u b s t i t u t i n g an 18 f o o t wide box 

sewer f o r the 9 6 - i n c h p i p e on B a n c r o f t S t r e e t between F i t c h and G r i f f i t h 

S t r e e t s . The a d d i t i o n a l 1.2 mg f o r u l t i m a t e development can e a s i l y be 

s l o p e f a c i l i t y . Thus, the G r i f f i t h r e s e r v o i r i s n o t r e q u i r e d e i t h e r 

f o r p r e s e n t or u l t i m a t e c o n d i t i o n s . 

STUDY CONCLUSIONS 

1. The com p l e t e d Y o s e m i t e / F i t c h d e s i g n (2/85) w i t h a s m a l l i n 

c r e a s e i n s t o r a g e has the a p p r o p r i a t e s t o r a g e volume (11.5 mg) 

to a c h i e v e one o v e r f l o w p e r y e a r f o r p r e s e n t c o n d i t i o n s 

w i t h o u t the need f o r the G r i f f i t h R e s e r v o i r . 

2. The com p l e t e d Y o s e m i t e / F i t c h t r a n s p o r t / s t o r a g e d e s i g n has been 

shown i n d e s i g n document c a l c u l a t i o n s t o be the minimum to 

meet h y d r a u l i c c r i t e r i a and to t r a n s p o r t C i t y system d e s i g n 

f l o w s to a p o i n t o f u l t i m a t e d i s c h a r g e . See a l s o Appendix C, 

a c o s t a n a l y s i s . .9. 

a c h i e v e d i n the S h a f t e r Avenue O u t f a l l p r o j e c t by d e s i g n i n g a r e v e r s e 



3. A pump dependent Sunnydale S o l u t i o n reduces r e q u i r e d s t o r a g e 

i n t h e Yosemite b a s i n by 1,9 mg. E s t i m a t e d s y s t e m • s a v i n g s — 

may be on the o r d e r o f magnitude o f $3.~8 m i l l i o n . 

4. A pump dependent Sunnydale S o l u t i o n w i l l g e n e r a t e an a d d i 

t i o n a l s t o r a g e b e n e f i t o f 1.7 mg i n the Yosemite b a s i n . 

E s t i m a t e d system s a v i n g s may be on the o r d e r of magnitude o f 

$3.4 m i l l i o n . 

RECOMMENDATIONS 

1. The d e s i g n o f t h e Y o s e m i t e / F i t c h O u t f a l l C o n s o l i d a t i o n 

s h o u l d i n c l u d e t h e c a p a b i l i t y to t r a n s p o r t C i t y 5-year d e s i g n 

f l o w s t o an u l t i m a t e d i s c h a r g e p o i n t o f f S h a f t e r Avenue, thus 

a l l o w i n g the f l e x i b i l i t y to e l i m i n a t e t h r e e o u t f a l l s t h a t 

d i s c h a r g e t o the c o n f i n e d end o f Yosemite C a n a l . 

2. Because the Y o s e m i t e / F i t c h t r a n s p o r t / s t o r a g e f a c i l i t y has 

s u f f i c i e n t volume t o a c h i e v e one o v e r f l o w per y e a r , ( p r e s e n t 

c o n d i t i o n s ) , d e l e t e t h e G r i f f i t h R e s e r v o i r from the system. 

3. In the f u t u r e , d e v e l o p r e q u i r e d Yosemite b a s i n s t o r a g e i n 

a r e v e r s e slope- S h a f t e r Avenue O u t f a l l . 

4. Adopt the pump dependent s o l u t i o n i n the Sunnydale b a s i n , 

d e s i g n i n g the s t a t i o n w i t h the c a p a b i l i t y to be expanded from 
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50 mgd r e q u i r e d fo r - p r e s e n t c o n d i t i o n s to" 60 mgd f o r u l t i m a t e 

d e v e l o p m e n t , the c o s t o f t h i s f l e x i b i l i t y s h o u l d be m i n o r , 

r e p r e s e n t i n g s l i g h t l y l a r g e r e l e c t r i c a l c o n d u i t s / e q u i p m e n t . 

C o n s t r u c t 1 7 . 2 mg t o t a l s t o r a g e ( 1 1 . 5 mg i n Y o s e m i t e and 5.7 

mg i n S u n n y d a l e ) t o meet the r e q u i r e d NPDES o v e r f l o w l e v e l 

o f 1 p e r y e a r , w h i e h p r e s e n t a r e a deve lopment c o n d i t i o n s . 

- 1 1 -
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1. B A C K G R O U N D 

The basins of Sunnydale and Yosemite occupy 986 acres and 1,469 acres, 

respectively, in the southeast quadrant of the City and County of San Francisco. 

Current NPDES permit requirements dictate a combined sewer overflow (CSO) 

reduction in each of the two basins from the existing level of about 46 per 

year to one per year, on the average. The Bayside Facilities Plan, prepared by 

Caldwell-Gonzalez-Kennedy and Tudor Engineers in 1982, describes the apparent 

best alternative for achieving this goal. In the recomrhende.d solutions, each of 

the two basins would have its own wet weather facilities to intercept,- store 

and transfer combined flows to the SEWPCP for treatment. Sunnydale flows 

would be routed to the SEWPCP via the Yosemite System. Each of the two 

basins would have a storage structure. In addition, Yosemite Basin would have 

a pump station (Griffi th Pump Station) and Sunnydale would be provided with 

either a l i f t station or a pump station, depending on the scenario to be selected. 

2. PURPOSE 

The purpose of this investigation is to evaluate two basic scenarios, the first 

with a gravity Sunnydale scheme, similar to that described in the Bayside 

Facilities Plan, and the second with a pump-dependent Sunnydale system. Also, 

the best apparent scenario is to be identified and corresponding facility sizes 

recommended. 

3. BASIC SCENARIOS 

The two basic scenarios stem from the manner in which future Sunnydale 

Facilities will interact with the Yosemite System. The first scenario uses a 

gravity-dependent Sunnydale System and is conceptually similar to the apparent 

best alternative described Ln the Bayside Facilities Plan. The second scenario 

depends on pumping as the primary means of transferring flows to the Yosemite 

System. A description of these two basic scenarios and their interface with 

the Yosemite System is given below. 

1 



3a. Gravity-Dependent Sunnydale Scenario 

A schematic representation of a gravity-dependent Sunnydale System-is-shewa-

in Figure 1, Part A . The gravity-dependent system has the following major 

physical and operational features. 

o Off-l ine storage and l i f t station in Sunnydale. 

o Second chamber in Yosemite-Fitch Transport/Storage, dedicated to the 

transport of Sunnydale flows to the Gr i f f i th Pump Station*.' 

o The Gr i f f i th Pump Station, rated at 120 million gallons per day (mgd), 

has two separate 60 mgd sumps, each dedicated to flows from Sunnydale 

and Yosemite, respectively. 

o No hydraulic interaction between- Sunnydale Facilities and Yosemite 

Transport/Storage Structure(s). 

o This scenario, given the proper hydraulic control structures, is adapatable, 

within limits, to both coastline facilities as well as upstream facilities. 

o Flow up to 60 mgd can be diverted by gravity from Sunnydale to Griff i th 

Pump Station via the Candlestick Tunnel and the second chamber in the 

Yosemite-Fitch Transport/Storage Structure. Sunnydale flow in excess of 

60 mgd wil l be stored in the Sunnydale Reservoir. 

o When flow in the Sunnydale watershed falls below 60 mgd, i.e., the 

capacity of the gravity conduits to Gri f f i th Pump Station, the Sunnydale 

l i f t station dewaters the Sunnydale Reservoir into the Sunnydale sewer 

to maintain the 60 mgd gravity flow to Gri f f i th Pump Station. Partial 

recirculation of pumped flows is expected. 

2 
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o The gravity nature of this scenario restricts the transfer of flows from 

Sunnydale to the Gr i f f i th Pump Station to a maximum of 60 mgd, the 

hydraulic capacity of the system (Candlestick tunnel) under gravrty'-fiew--

conditions. As wiU be shown later, pumping less than 60 mgd from 

Sunnydale results in larger overall storage requirements. This, therefore, 

limits the plausible storage-pump choices to one. 

Pump-Dependent Sunnydale Scenario 

A typical case of a pump-dependent Sunnydale System is depicted in the schematic 

shown in Part B of Figure 1. The main physical and operational features of 

such a system are summarized below. 

o Off-l ine Sunnydale storage and pump station with force main discharging 

into a control structure at the upstream portal of the Candlestick tunnel. 

o No second chamber in the Yosmite-Fitch Transport/Storage structure. 

Flows from Sunnydale are discharged directly into this structure to combine 

with indigenous Yosemite flows. 

o Maximum gravity flow, 60 mgd, from Sunnydale to Yosemite-Fitch is 

possible only when the storage level in the latter is below elevation -18 

feet. As the water level in Yosemite-Fitch rises above -18 feet, gravity 

flow from Sunnydale decreases. In either case, excess Sunnydale flow 

will be diverted into the Sunnydale storage. When Sunnydale storage 

reaches a predetermined level, the Sunnydale pumps will come on line to 

pump flow via a force main into the control structure at the upstream 

portal of Candlestick Tunnel. A flap gate in the control structure will 

close as a result of the downstream hydrostatic pressure created by the 

pumped flow, thus forcing the entire flow in the Sunnydale sewer into 

the Sunnydale Storage Facili ty. 



o The Griff i th Pump Station operates as one unit to pump flows emanating 

from the Yosemite' Storage Facilities to the SEWPCP at the maximum 

possible pumping rates until the Yosemite Storage is emply. This scenario 

maximizes the use of Gr i f f i th Pump Station and results in 1.9 million 

gallons less storage requirements in Yosemite. 

o The dependence of this scenario on pumping instead of gravity has the 

advantage of allowing more flexibility in the selection and evaluation of 

pumping-storage combinations. Also, it frees the Candlestick Tunnei-'and 

the space that would have otherwise been occupied by the second chamber 

in Yosemite-Fitch, to be used as part of the Yosemite Storage 

requirements. This amounts to an available storage of about 1.7 million 

gallons. 

o Since most of the wet weather flow- in Sunnydale will be collected by 

the transport/storage faci l i ty prior to pumping into the Yosemite System, 

it is obvious that this scenario is best served by a storage-pump system 

located as close to the downstream boundary of the Sunnydale Basin as 

possible. 

BASIC DATA 

The comparison between the two scenarios described above was based on facility 

sizes determined by using the same basic data to develop the required information. 

In both cases, the following input data was utilized. 

o 70 years (1907-1977) of hourly rainfall data. 

o Catchment areas. 

a. Sunnydale: 986 acres 

b. Yosemite: 1469 acres 



o Runoff Coefficients: 

a. Sunnydale: ' 0.6 

b. Yosemite: 0.6 

o Gr i f f i th Pump Station: 120 mgd 

In addition, the same criterion was applied in determining the number of overflows 

in each of the two areas. Under the adopted definition, overflow events are 

separated by a minimum of six consecutive hours during which no overflow takes 

place. 

ALTERNATIVES A N A L Y Z E D 

Based on the two scenarios defined earlier, .the following alternatives were 

analyzed, al l with a 120 mgd Gri f f i th Pump Station. 

1. Gravity-Dependent Sunnydale System 

a. Sunnydale Withdrawal Rate: . 60 mgd maximum 
Yosemite Withdrawal Rate: 60 mgd maximum 

2. Pump-Dependent Sunnydale System 

a. Sunnydale Withdrawal Rate: 45 mgd maximum 
Yosemite Withdrawal Rate: 120 mgd less flow from Sunnydale 

b. Sunnydale Withdrawal Rate: 60 mgd maximum 
Yosemite Withdrawal Rate: 120 mgd less flow from Sunnydale 

c. Sunnydale Withdrawal Rate: 75 mgd maximum 
Yosemite Withdrawal Rate':' 120 mgd less flow from Sunnydale 

d. Sunnydale Withdrawal Rate: 90 mgd maximum 

Yosemite Withdrawal Rate: 120 mgd less flow from Sunnydale 

It is obvious from the alternatives described above that a pump-dependent 

Sunnydale scheme offers a high flexibility in choosing among pumping alternatives. 

On the other hand, the gravity-dependent Sunnydale scenario is limited by the 

60 mgd hydraulic capacity of the conveyance system to Griff i th Pump Station. 

Pumping less than 60 mgd from Sunnydale is possible but not desirable since, 

as wil l be shown later, it is not the optimum pumping rate that will minimize 

storage requirements with the Sunnydale runoff coefficient at 0.6. 



METHOD OF ANALYSIS 

The analysis of the alternatives described in the preceding section was based 

on both manual calculations and a hydrologic computer model, depending on the 

relative magnitude of pumping versus storage. Specifically, manual calculations 

were performed for Sunnydale pumping rates of 75 mgd and 90 mgd, respectively. 

Repeated application of the computer model, using the withdrawal rate-storage 

volume parameters for the various alternatives described in Section 5, generated 

the information needed to plot trade-off curves showing _the ^relationship, of 

storage versus pumping. Trade-off curves are presented and discussed in 

subsequent sections. 

DISCUSSION AND COMPARISON OF RESULTS 

Gravity-Dependent Sunnydale 

A gravity-dependent Sunnydale System will not impact the Yosemite System and 

was, therefore, evaluated independently using a maximum withdrawal rate of 60 

mgd, the hydraulic capacity of the downstream conduits (Candlestick tunnel) 

under gravity flow conditions. Part A of Figure 2 is a trade-off curve showing 

the Sunnydale storage required to reduce overflows to the values indicated on 

the vertical axis of the graph. To achieve the one overflow per year requirement, 

storage capacity of about 7.5 million gallons (MG) must be provided in the 

Sunnydale basin. 

For the sake of completeness, a similar trade-off curve for the Yosemite System 

is shown in Part B of Figure 2. Although the Gr i f f i th Pump Station will have 

a capacity of 120 mgd, the .net withdrawal rate from Yosemite Storage under 

this scenario wil l be 60 mgd. Interpretation of the Yosemite trade-off curve 

is similar to, but independent from that of Sunnydale. To reduce overflows in 

Yosemite to one per year, on the average, 16 MG of storage capacity is required 

(see Part 1 of Table 1), of which 1 MG is storage in existing sewers. 



[=== :^gE^feyOT^;;STQ^Gg--•( STO^";^ YOST Fj-HG r~:: 

y.'z--.liL-yr'-:^'.::'.: C. TOTAL STORAGE REQUIREMENTS IN SUNNYDALE AND YOSEMITE. 

•V : . " STORAGE INCLUDES 1 MG IN EXISTING YOSEMITE BASIN SEWERS. 

Figure 2. Sunnydale-Yosestiite Trade-Off Curves Based on a Grav i tv -
Dependent Sunnydale System. 



Table 1. Sunnydale and Yosemite Facilities. Comparison of Gravity 
versus Pump-Dependent Sunnydale Scenarios. Gri f f i th P.S. 
set at 120 mgd in A l l Cases. 

Description 
Storage 

(MG) 

Gravity - Dependent Sunnydale " 

a. 60 mgd Sunnydale P.S. 

(i) Sunnydale Storage Required 
(ii) Yosemite Sotrage Required 

Available Storage 
(iii) -Total Storage Required 

Pump - Dependent Sunnydale _ 

a. 45 mgd Sunnydale P.S. 

(i) Sunnydale Storage Required 
(ii) Yosemite Storage Required 

Available Storage 
Existing Sewer Storage 

(iii) To"tal Additional Storage Required 

b. 60 mgd Sunnydale P.S. 

(i) Sunnydale Storage. 
(ii) Yosemite Storage 

Available Storage 
Existing Sewer Storage 

(iii) Total Additional Storage Required 

c. 75 mgd Sunnydale P.S. 

(i) Sunnydale Storage 
(ii) Yosemite Storage 

Available Storage. 
Existing Sewer Storage 

(iii) Totai Additional Storage Required 

d. 90 mgd Sunnydale P.S. 

(i) Sunnydale Storage 
(ii) Yosemite Storage 

Available Storage 
Existing Sewer Storage 

(iii) Total Additional Storage Required 

7.5 (+) 
16.0 *(+) 
. 0 (-) 
-23.5 * 

9.8 
12.8 
1.7 
1.0 

19.9 

7.5 
14.1-
1.7 
l'.O 

18.9 

6.3 
16.1 
1.7 
1.0 

19.7 

5.5 
18.1 
1.7 
1.0 

(+) 
(+) 
(-) 
(-) 

(+) 
(+) 
(-) 
(-) 

(+) 
(+) 
(-) 
(-) 

(+) 
(+) 
(-) 
(-) 

20.9 

•Includes 1 MG of storage in existing Yosemite sewers 
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Part C of Figure 2 is a conjunctive trade-off curve combining the Sunnydale 

and Yosemite storage requirements. 

Pump-Dependent Sunnydale 

The heavy dependence of this scenario on pumping as the primary means of 

removing flows from the Sunnydale basin, introduces a second dimension in the 

method of analysis. Specifically, the consideration of alternative withdrawal 

rates from both Sunnydale and Yosemite, as compared to the previous scenario 

which is limited to a single rate, vis a vis 60 mgd from each of the two bssins. 

The various pumping combinations are described in Section .5. 

Trade-off curves for Sunnydale and Yosemite are shown in Figure 3, Parts A 

and B. Each curve in Part A (Sunnydale) has its counterpart curve in Part B 

(Yosemite) since, under this scenario, the size of the Sunnydale Facilities has 

a direct, impact on the size of the Yosemite facilit ies. Interpretation of Parts 

A and B of Figure 3 is similar to that of Parts A and B of Figure 2 described 

in Section 6a. However, in the case of the pump-dependent Sunnydale system 

discussed here, the Yosemite storage requirements include 1.7 MG of 'bonus' 

storage inherent in a pump-dependent versus a gravity-dependent Sunnydale 

scenario (see explanation in Section 3b). Storage requirements in Sunnydale and 

Yosemite are shown in Part 2 of Table 1. 

Part C of Figure 3 shows the total additional storage requirements for Sunnydale 

and Yosemite combined. The graph is self-explanatory and may be used in 

conjunction with pump station and storage facil i ty costs to determine the least 

expensive storage-pumping combination. The curves in Part C of Figure 3 

indicate that a 60 mgd Sunnydale pump station wil l minimize the overall volume 

of storage required. A 60 mgd Sunnydale pump station is associated with 7.5 

MG of Sunnydale storage and 14.1 MG of Yosemite storage. The numbers 

encased in rectangles in Table 1, Part 2 denote the total additional storage 

volume requirements in Sunnydale and Yosemite under the various Sunnydale 

pump alternatives. 

10 



A. SUNNYDALE TRADE-OFF CURVES B. YOSEMITE TRADE-OFF CURVES 

' STORAGE INCLUDES 1.7 MG OF BONUS 

STORAGE AND 1 MG IN EXISTING SEWERS 

C. TOTAL STORAGE AS A FUNCTION OF SUNNYDALE PUMPING. 

DOES NOT INCLUDE 1 MG OF STORAGE IN EXISTING SEWERS 

OR BONUS STORAGE OF 1.7 MG 

Figure 3. Sunnydale-Yosemite Trade-Off Curves Based on a Purrrp-
Dependent Sunnydale System and 120 rod G r i f f i t h 
Pump Sta t ion . 
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Volumes Pumped 

The purpose of this section is to provide the engineer with estimates of pumped 

volumes to be used in energy cost determinations in relation to the Sunnydale 

System scenarios and alternatives. Determination of other energy-related items 

such as total dynamic head and demand charges were not addressed. \ 

The average yearly volumes that will be pumped under the various 

scenarios/alternatives are noted below. 

o In a : gravity-dependent Sunnydale system with a 60 "mgd l i f t station, 

approximately 40 MG of sewage-per year must be removed. However, 

the total volume to be actually pumped is about 90 MG, due to partial 

recirculation of pumped flows depending on the Sunnydale watershed flow 

at the time. 

o In the case of a pump-dependent Sunnydale system, the following volumes 

should be used. 

Sunnydale Pump Station Volume Pumped 

CONCLUSIONS AND RECOMMENDATIONS 

The conclusions listed below emanate from the results presented and discussed 

in Section 7. These conclusions concern only facility sizes under the two 

scenarios and alternatives therein that will achieve the required overflow 

reduction. Issues such as cost, environmental impact, public acceptability, etc., 

are not reflected in the conclusions. However, the results of this analysis will 

provide the basis for determining the most cost-effective alternative. 

45 mgd 
60 mgd 
75 mgd 
90 mgd 

205 mg/year 
150 mg/year 
150 mg/year 
150 mg/year 
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Conclusions 

o A pump-dependent Sunnydale system will minimize total and net additional 

storage requirements in Yosemite and save the construction cost of a 

second chamber in the Yosemite-Fitch transport/storage structure. 

o Considering the two scenarios evaluated and the basic data utilized, a 60 

mgd Sunnydale pump station, together with a 120 mgd Gri f f i th Pump 

Station, wil l minimize overall storage requirements, if a pump-dependent 

Sunnydale system were to be adopted. 

o . A gravity-dependent Sunnydale system minimizes the volume of sewage 

to be pumped by the Sunnydale Pump Station. However, pumping cost 

savings may be insignificant. 

Recommendations 

The recommendations that follow relate only to the selection of a pump-dependent 

versus a gravity-dependent scenario. 

o Use the pump-dependent Sunnydale Scenario. 

o Based upon the total storage required to reduce overflows to one per 

year, under a pump-dependent Sunnydale scheme, the following would be 

recommended. 

Description Sunnydale Yosemite 

Storage (MG) 7.5. 14.1 
Pump Station (mgd) 60 120 

o For the overflow level, i.e., one overflow per year, to be adopted, use 

the data in Section 7 to establish pump station and storage facility costs 

for the various alternatives. Use to confirm the cost-effectiveness of 

the facil i ty sizes recommended above. 

.13 



Use the volumes given in Section 7c to estimate -Sunnydale pumping costs: 

Incorporate these costs in the overall cost analysis. 

Establish an updated runoff coefficient for the Sunnydale area and continue 

the analysis considering the effect of present versus future runoff factors. 
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BACKGROUND 

The basins of Sunnydale and Yosemite occupy 986 acres and 1,469 acres, 

r e spec t ive ly , in the southeast quadrant of the City and County of San TTancTsco. 

Current NPDES permit requirements d ic ta te a combined sewer overflow (CSO) 

reduction i n each of the two basins from the ex is t ing level of about 46 per 

year to one per year , on the average. The Bayside F a c i l i t i e s Plan^ describes 

apparent best a l t e rna t ive f o r achieving this goal . In the recommended 

so lu t ions , each of the two basins would have i t s own wet weather f a c i l i t i e s 

to in tercept , store and t rans fe r combined flows to the SEWPCP fo r treatment. . 

Sunnydale f lows would be routed by gravi ty to the G r i f f i t h Pump Station via a 

dedicated conduit . Each of the two areas would have a storage structure. In 

add i t ion , Yosemite Basin would have a pump stat ion ( G r i f f i t h Pump Station) 

and Sunnydale would be provided with e i ther a l i f t s tat ion or a pump s ta t ion . 

2 

A recent evaluat ion has shewn that a pump-dependent Sunnydale system, as 

compared to a gravi ty system, w i l l reduce the storage requirements in Yosemite, 

r esu l t ing i n substant ial savings in construction costs. As a resu l t , a 

pump-dependent system was recommended. 

A l l hydrological studies associated with the s i z ing of the Sunnydale and 

Yosemite f a c i l i t i e s were based on the assumption of f u l l development in the 

respective watersheds, corresponding to a runoff c o e f f i c i e n t of 0.6 in both 

areas. This i s v a l i d f o r the Yosemite Basin both under current and ultimate 

condit ions. However, because of the r e l a t i v e l y large park area in Sunnydale, 

a runoff c o e f f i c i e n t of 0.6 appears high even under ultimate development 

side F a c i l i t i e s Plan, SE Bayside Project Report, March 1982. 
nydale-Yosemite CSO Projects Gravity Versus Pumping Sunnydale System, 
, 1985. 
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condi t ions . As a r e s u l t , i t was decided to conduct a detai led survey to 

update the current Sunnydale runoff c o e f f i c i e n t and "to es tabl ish a c o e f f i c i e n t 

_ f o r ul t imate condi t ions . 

2. PURPOSE 

The purpose i s to revise the hydrologic analysis in Sunnydale and Yosemite 

using the updated Sunnydale runoff c o e f f i c i e n t s and to recommend changes, i f 

any, i n f a c i l i t i e s s izes and operation to achieve the required overflow 

reduction under both current and ultimate Sunnydale developmefit condit ions. 

3. SYSTEM DESCRIPTION 

The Sunnydale-Yosemite System evaluated in th i s study provides f o r a pump-

dependent Sunnydale scheme as per recommendations in a recent report (see 

footnote 2 on preceding page). A schematic representation of the system is 

shown i n Figure 1. The main physical and operational features are summarized 

below. 

o In - l ine or o f f - l i n e Sunnydale storage and pump s ta t ion with force main 

discharging into a control s tructure at the upstream portal of the 

Candlestick Tunnel. 

o In- l ine storage in Yosemite area in the form of a transport/storage 

f a c i l i t y , i d e n t i f i e d as Yosemite-Fitch transport/storage structure. A 

66" diameter l i n e connects the downstream end of Candlestick Tunnel to 

th i s s tructure at the in te rsec t ion of Armstrong Avenue and Hawes Street. 

o G r i f f i t h Pump Sta t ion , 120 mgd nominal, located at the downstream end of 

Yosemite-Fitch transport/storage s t ruc ture , with force main discharging 

into a control s t ructure at the upstream end of Hunters Point Tunnel. 

2 
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Figure 1. SUNNYDALE AND YOSEMITE FACILITIES. 
SCHEMATIC REPRESENTATION 
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o No second chamber in the Yosemite-Fitch Transport/Storage structure. 

Flows from Sunnydale are discharged d i r e c t l y into th is structure to 

combine with indigenous Yosemite f lows. 

o The G r i f f i t h Pump Station.operates as one unit to pump flows emanating 

from the Yosemite Storage F a c i l i t i e s to the SEWPCP at the maximum 

possible pumping rates u n t i l the Yosemite Storage i s empty. In contrast 

with the gravi ty Sunnydale System, this scheme maximizes the use of 

G r i f f i t h Pump Station and resul ts in lower storage requirements', in 

Yosemite. 

o Maximum gravi ty f low, 60 mgd, from Sunnydale to Yosemite-Fitch is possible 

only when the storage l eve l in the l a t t e r is below elevation -18 fee t . 

As the water level in Yosemite-Fitch .rises above -1-8 fee t , gravity f low 

from Sunnydale decreases. In e i ther case, excess Sunnydale flow w i l l be 

diver ted into the Sunnydale storage. When Sunnydale storage reaches a 

predetermined l e v e l , the Sunnydale pumps w i l l come on l i ne to pump flow 

v ia a force main into the control structure at the-"upstream portal of 

Candlestick Tunnel. The pumping rate w i l l be selected to be in accord 

with the Sunnydale runoff c o e f f i c i e n t in e f f e c t at the time and the 

a l t e rna t ive to be selected fo r implementation. A f l a p gate in the 

control s tructure w i l l close as a resul t of the downstream hydrostatic 

pressure created by the pumped f low, thus forc ing the ent i re flow in the 

Sunnydale sewer into the Sunnydale Storage F a c i l i t y . 
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BASIC DATA 

The hydrologic analysis, was based on the data used in previous studies except 

for. the Sunnydale runoff c o e f f i c i e n t s . The current Sunnydale runoff coeTTfcient 

was revised based on a de ta i led survey of the Sunnydale watershed. The 

future value of the runof f c o e f f i c i e n t was estimated by project ing ultimate 

development on an area by area basis depending on land use c l a s s i f i c a t i o n . 

The resul ts are summarized in Table 1, below. 

2. 

Ta_ble 1. Revised Sunnydale Runoff Coefficien$s_ 

Area C l a s s i f i c a t i o n 

Unpaved Surfaces 

Description 

Current Conditions 
Area (Acres) 
% Runoff 

Ultimate Conditions 
Area (Acres) 
% Runoff 

Paved Resi -
Surfaces dential 

437 
95 

490 
95 

100 
10 

100 
10 

Ind. 
& 
Com!. 

99 
15 

45 
15 

Parks 
& Play-
grounds 

350 

10 

350 
10 

Weighted 
Runoff 
Coeff . 

0.48 

0.52 

The input data used i n th i s inves t iga t ion is l i s t e d below. 

o 70 years (1907-1977) of hourly r a i n f a l l data 

o Catchment areas 

a. Sunnydale: 
b. Yosemite: 

Runoff C o e f f i c i e n t : 

a. 
b. 

Sunnydale • 
Yosemite 

G r i f f i t h Pump Stat ion 

986 Acres 
1469 Acres 

Present 

0.48 
0.60 

120 mgd 

UItimate 

0.52 
0.60 

Determination of Sunnydale and Yosemite storage requirements and Sunnydale 

pumping rates w i l l be the resu l t o f . t h i s inves t iga t ion . 



The d e f i n i t i o n of an overflow event is the same as in a l l previous studies. 

Overflow events are separated by a minimum of s ix consecutive hours during 

. which no overflow takes place. 

5. METHOD OF ANALYSIS 

The ana lys i s was performed with the aid of a computer model and, in some 

cases, by manual c a l cu l a t i ons , depending on the r e l a t i ve magnitude of pumping 

versus storage. In addi t ion to the f i xed basic data values described in 

Section 4, inputs to the model include variable parameter values describing 

Sunnydale storage, pumping rate and Yrjsemite Storage. 

Repeated appl ica t ion of the computer model using d i f f e r e n t combinations of 

va r i ab le input values and manipulating these un t i l overflow frequency was 

reduced to once per year , generated the information needed to plot t rade-off 

curves. These curves are presented and discussed in Section 6. 

6. DISCUSSION AND INTERPRETATION OF RESULTS 

Three sets of results were developed using the basic data described above. 

They are shown in the form of t rade-of f curves in Figure 2. The two curves 

in each set correspond to the cu r ren t ' ( so l id l ine ) and ultimate (dashed l ine) 

Sunnydale runoff coe f f i c i en t s , " respect ive ly . A l l curves show storage require

ments as a funct ion of Sunnydale pumping rate. The bottom pair of curves 

relates to the Sunnydale storage-pumping needs, the middle pair shows the 

Yosemite storage requirements and the top pair shows the sum of the Sunnydale 

and Yosemite storage requirements as a function of Sunnydale pumping rates. 

6 





According to the t rade-off curves in Figure 2, as the Sunnydale pumping rate 

increases, Sunnydale storage decreases, whereas Yosemite storage increases. 

A l s o , the to ta l storage, shown at the top of Figure 2, experiences i t s lowest 

value around the 50-52 mgd Sunnydale pumping rate under current Sunnydale 

conditions (C=0.48). For ultimate Sunnydale development (C=0.52), the lowest 

point on the curve covers a wider range of pumping ra tes , 45 mgd to 60 mgd. 

The minimum to ta l storage requirements under current and_ultimate Sunnydale 

development' (see top of Figure 2 ) , are 17.2 mg and 18.4 mg, respect ively. 

The ideal so lu t ion would be to design the Sunnydale and Yosemite f a c i l i t i e s 

in such a way as to minimize both current and ultimate storage needs. The 

chart in Figure 3 shows a l te rnat ive ways to achieve compliance, f i r s t under 

present Sunnydale development and subsequently, under ultimate Sunnydale 

development condi t ions , and gives the corresponding storage requirements. 

The apparent best a l te rna t ive route i s shown by a double l i n e . Reasons for 

recommending th i s a l te rna t ive are l i s t e d below. ' 

o I t minimizes overa l l storage requirements under both present (17.2 mg) 

and ultimate (18.4 mg) development conditions (see Figure 2) . 

o It provides f o r a smaller storage structure (5.7 mg) in the Sunnydale 

area than other a l t e rna t ives . This is an advantage, since storage 

f a c i l i t i e s in Sunnydale are e i ther more expensive to implement due to 

property acqu i s i t ion and ex i s t ing business relocat ion costs , or 

face space l i m i t a t i o n s , i f b u i l t on public land. 

8 
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o The addi t ional storage (1.2 mg) needed to achieve compliance under 

ultimate conditions w i l l be b u i l t in the Yosemite area, an advantage 

• over Sunnydale f o r the reasons described in the preceding paragraph. 

o Building the addi t ional fu ture storage i n Yosemite can be combined with 

the construct ion of Shafter o u t f a l l , should one be required, in the form 

of a dual purpose s t ruc ture . This i s a very c o s t - e f f e c t i v e way to 

solve the problem of addi t ional storage and a new o u t f a l l . 

CONCLUSIONS 

o Tne revised current and expected ultimate Sunnydale runoff coe f f i c i en t s 

are 0.48 and 0.52, respec t ive ly , as compared to 0.6, the value used in 

previous s tudies . 

o The lower runoff Coe f f i c i en t s in Sunnydale w i l l resul t in lower-overall 

storage requirements. 

o If Sunnydale area development reaches ultimate condi t ions , addit ional 

storage volume must be provided to maintain overflow compliance. 

o Construction of the Shafter o u t f a l l in the fu ture , should one be required, 

must be combined with the bui ld ing of the addit ional fu ture storage. 

Present f a c i l i t i e s should, therefore , be sized accordingly. 

RECOMMENDATIONS 

Based on the c r i t e r i o n of storage minimization under both present and ultimate 

development condi t ions , the fo l lowing is recommended. 

10 



Present Development Conditions 

o Bu i ld 5.7 mg of storage in Sunnydale. Also , construct Sunnydale 

Pump Stat ion at 50 mgd, upgradable to 60 mgd i n the fu ture . 

o Provide 11.5 mg of storage in Yosemite-Fitch. Of t h i s , 2.0 mg is 

ava i lab le in Candlestick tunnel and the ex i s t ing Yosemite area 

sewers. Therefore, a net storage of 9.5 mg must be b u i l t . The 

current Yosemite-Fitch design i s fo r 8.7 mg, of which 0.7 mg / 

corresponds to the volume of the omitted second compartment in the 

Yosemite-Fitch transport/storage s t ructure . Provide the balance 

of 0.8 mg of storage by subs t i tu t ing an 18 foot box fo r the 96" 

pipe on Bancroft Street between Fi tch and G r i f f i t h Streets. ' 

o Bu i ld G r i f f i t h Pump Stat ion at 120 mgd, nominal capacity. 

Ultimate Development Conditions -

c Add 1.2 mg of storage to the Yosemite area f a c i l i t i e s . Combine 

the addi t ional storage with the construction of Shafter O u t f a l l , 

should one be required at that time. 

o Upgrade Sunnydale pump s ta t ion to 60 mgd. 

11 
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SAN FRANCISCO CLEAN WATER PROGRAM 

ANNEX II 

City and County of San Francisco Mailing Address: P.O. Box 360, San Francisco, California 94101 

770 Golden Gate Avenue 
(415) 558-2131 

100 Van Ness Avenue 
(415) 431-9430 

September 25, 1984 

Combined Sewer Ov e r f l o w s 
P r o j e c t P r i o r i t y 

2.2.11.1/P-37 

Ms. J u d i t h A y e r s 
R e g i o n a l A d m i n i s t r a t o r 
E n v i r o n m e n t a l P r o t e c t i o n Agency, Region IX 
215 Fremont S t r e e t 
San F r a n c i s c o , CA 95105 

Mr. Jesse D i a z , C h i e f 
D i v i s i o n o f Water Q u a l i t y 
S t a t e Water Resources C o n t r o l Board 
P.O. Box 100 
Sacramento, CA 9 5 801 

Mr. Roger James 
E x e c u t i v e O f f i c e r 
R e g i o n a l Water Q u a l i t y C o n t r o l Board 
l l l l Jackson S t r e e t , Room 6040 
Oakland, CA 94607 

Dear Ms. Ayers and Messrs. D i a z and James: 

As you know, the C i t y o f San F r a n c i s c o has i n i t i a t e d i t s 
program f o r c o n t r o l o f combined sewer o v e r f l o w s (CSO) i n the 
Southeast area o f the C i t y and has f i l e d a grant a p p l i c a t i o n 
to c o n s t r u c t v a r i o u s of the r e q u i r e d f a c i l i t i e s . Our e f f o r t s 
to date have been p r i o r i t i z e d i n such a f a s h i o n t h a t we would 
ach i e v e c o n t r o l i n I n d i a B a s i n , then Yosemite B a s i n f o l l o w e d by 
South B a s i n . Our Program, as r e f l e c t e d i n our CSO A p p l i c a t i o n , 
e n v i s i o n s t h r e e phases of work. The p r o j e c t phases, p r i o r i t y 
and d e s i g n a t i o n s a r e shown on Attachment A. 

As we have p r o g r e s s e d t h r o u g h d e s i g n , i t has become apparent 
t h a t a r e v i s i o n t o the im p l e m e n t a t i o n sequence would a c h i e v e 
g r e a t e r e n v i r o n m e n t a l b e n e f i t a t an e a r l i e r date f o r the same 
o v e r a l l c o s t . The proposed change i n p r i o r i t y e n v i s i o n s con
s t r u c t i o n o f the Sunnydale O u t f a l l s C o n s o l i d a t i o n i n Phase I. 
The G r i f f i t h R e s e r v o i r and S h a f t e r Avenue O u t f a l l to be s h i f t e d 
to Phase I I . 



Ms. Ayers § Messrs. Diaz and James 
September 25, 1984 
Page 2 

Ta b l e 9-1 i n Attachment B shows the improvements a c h i e v e d 
as each o f the elements o f the f i r s t two phases i s c o n s t r u c t e d . 
T a b l e 9-1 Re v i s e d demonstrates the improvements t h a t can be 
ac h i e v e d by c o n s t r u c t i n g Sunnydale F a c i l i t i e s ahead of the 
G r i f f i t h R e s e r v o i r . I t s h o u l d be noted t h a t f o r a p p r o x i m a t e l y 
the same e x p e n d i t u r e l e v e l a t the c o m p l e t i o n o f Segment H, the 
r e v i s e d p r i o r i t y would b r i n g South B a s i n i n t o compliance (one 
o v e r f l o w per year) and Yosemite B a s i n would be near compliance 
w i t h s l i g h t l y over t h r e e o v e r f l o w s per year . T h i s c o n t r a s t s 
markedly w i t h the o r i g i n a l p r i o r i t y which would have Yosemite 
i n c o m p l i a n c e and South B a s i n u n c o n t r o l l e d a t an o v e r f l o w 
f r e q u e n c y of 43 per year . 

Because we b e l i e v e the r e v i s e d p r i o r i t y i s q u i t e s u p e r i o r , 
we have a l r e a d y c o n t a c t e d v a r i o u s community o r g a n i z a t i o n s and 
l e a d e r s r e g a r d i n g t h i s i s s u e . They have been unanimous i n t h e i r 
support f o r t h i s r e v i s i o n . D i s c u s s i o n s a l s o have taken p l a c e 
w i t h s t a f f members o f EPA Region IX, SWRCB and RWQCB. They a l s o 
agree t h a t the p r i o r i t y r e v i s i o n i s a p p r o p r i a t e . Because o f the 
obviou s b e n e f i t s , we are r e q u e s t i n g t h a t you f o r m a l l y endorse 
the p r i o r i t y r e v i s i o n . A t the a p p r o p r i a t e t i m e , f o l l o w i n g your 
c o l l e c t i v e endorsement, we w i l l make the r e q u i r e d changes i n our 
CSO A p p l i c a t i o n . 

I would l i k e t o expr e s s my a p p r e c i a t i o n to each of the 
i n v o l v e d agencies and s t a f f members t h a t have a s s i s t e d us i n our 
e f f o r t s i n o b t a i n i n g the CSO Grant. 

Attachments: As noted. 

bec: J . Lee, D i r e c t o r DPW fiCWP 
T. Landers, CWP 
L. V a g a d o r i , CWP 
G. White, CWP 
H. C o f f e e , CWP 
R. C a r l s o n , CWP 
E. G e r u l a t , CWP 
R. Kenealey, C i t y A t t n y . 
J . Roddy, C i t y A t t n y . 
Records Center 

A l l above w i t h attachments. 

RECOMMENDED BY: Very t r u l y y o u r s , 

L o u i s A. V a g a d o r i , C h i e f 
P r o j e c t Mgmt. § Coord. 



SOUTHEAST AREA SYSTEM 

PHASE I 

ONE OVERFLOW AREA (50 NOW) 

YOSEMITE OUTFALLS CONSOLIDATION 

• Hunters P o i n t F a c i l i t i e s 
I Southeast Sewer Hods. 

• G r i f f i t h Pump S t a t i o n 
t Force Mains 

• Y o s e m l t e - F l t c h O u t f a l l s 
C o n s o l i d a t ion 

• G r i f f i t h R e s e r v o i r 

• S h a f t e r Avenue O u t f a l l 

SUBTOTAL 

PHASE II 

ONE OVERFLOW AREA (SO NOW) 

SUNNYDALE OUTFALLS CONSOLIDATION 

TEN OVERFLOW AREA (50 NOW) 

ISLAIS CREEK OUTFALLS CONSOLIDATION 
• Transport Storage 
• Pump Stat ion 

MARIPOSA OUTFALLS CONSOLIDATION 

$20 H i l l ion 

23.5 

37-5 

3 » 5 
5-5 

$118 M i l l i o n 

$28 Hi 11 Ion 

San Francisco Bay 

SUBTOTAL $100 Hi 11 ion 

PHASE I I I 

CROSSTOWN TRANSPORT 

w SAN FRANCISCO CLEAN WATER PROGRAM 
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TABLE 9-1 COMBINED SEWEP 0VtRFLOW CHARACTERISTICS 
AND IMPROVEMENTS IN SOUTHEAST AREA 

SE
WP

CP
 T
R
.
 

R
A
T
E
-
M
G
D 

Phased Segment 
Improvements 

Yosemite Hunter's P o i n t Sunnydale I s l a i s Crt iek Mariposa 

SE
WP

CP
 T
R
.
 

R
A
T
E
-
M
G
D 

Phased Segment 
Improvements 

No. 
Dura
t i o n 
hr 

Volume 
Mgal 

No. 
Dura
t i o n 
hr 

;'olume 
,gal 

No. 
Dura
t i o n 
hr 

/olume 
1ga1 

No. 
Dura
t i o n 
h r 

Volume 
Mgal 

No. 
Dura
t i o n 
hr 

Volume 
Igal 

140 
? 

E x i s t i n q (as o f 6/83) 46 235 370 46 230 87 43 173 188 38 308 1671 45 291 71 

i 
,1 Phase I 

210 

1 

| 

1. Hunter's P o i n t 
F a c i l i t i e s & SE 
Sewer Mods. 

i 46 
(0) 

235 
(0) 

370 
(0) 

1 
(98) 

1 
(100) 

1 ! 
(99) j 

I 43 

Mo) 

173 
(0) 

188 
(0) : 

! 25 
E (34) 

102 
(67) 

857 ! 
(49) j 

! 45 ' 
;(0) 

291 
(0) 

71 
(0) 

)210 1 2. G r i f f i t h P.S. j 
(120 MGD) and ! 
Force Mains 

31 
(33) 

196 
(17) 

185 
(50) 

1 1 1- i ; 4 3 173 188 26 
(32) 

117 
(62) 

983 : 
(41) j 

45 291 71 

1*210 

l|210 

1210 
1 

3. Yosem1te/F1tch 
O u t f a l l s 

1 
(98) 

1.6 
(99) 

4.4 
(99) 

1 1 1 ? 43 173 188 j \ 26 
i ( 3 2 ) 

137 
(56) 

1152 1 
( 3 1 ) : 

45 291 71 1*210 

l|210 

1210 
1 

4. G r i f f i t h Reservoir! 

5. S h a f t e r Ave Outfall 
Phase II 

0.2 
(100) 

0.3 
(100) 

1.0 
(100) 
ALL SA 

1 1 1 

f£ AS FOR ELPffiNT 4 

\ 4 3 173 188 i \ 26 
U32) 

137 
(56) 

1154 \ 
(31) j 

45 291 71 

210 Sunnydale 
F a c i l i t i e s 

1 
(98) 

2.5 
(99) 

5.8 
(98) 

1 1 1 1 
(98) 

1.8 
(99) 

3.2 
(98) 

26 
(32) 

166 
(46) 

1254 
(25) 

45 291 71 

1320 
1 
1 

7. I s l a i s Creek 
F a c i l i t i e s 

1 2.5 5.8 1 1 1 1 1.8 3.2 9.8 
(74) 

37 
(88) 

359 
(79) 

45 291 71 

j320 8. Mariposa 
F a c i l i t i e s 

1 2.5 5.8 1 1 1 1 1.8 3.2 10 
(74) 

39 
(87) 

369 
(78) 

9.2 
(80) 

35 
(88) 

13 
(82) 

Note: Numbers i n parentheses denote. In p e r c e n t , decreases i n the r e s p e c t i v e overflow parameters. > 

> 
n 

vo a: 



TABLE 9-1 REVISED COMBINED SEWER OVERFLOW CHARACTERISTICS 
AND IMPROVEMENTS IN SOUTHEAST AREA 

a: 
h- Q 

Phased Segment 
Improvements 

Yosemite Hunter's P o i n t Sunnydale I s l a i s Creek Mariposa 

SE
WP

CP
 

RA
TE

-M
£ Phased Segment 

Improvements 
No. 

Dura
t i o n 
hr 

Itfolume 
No. 

Dura
t i o n 
h r 

/o l urne 
Igal 

No. 
Dura
t i o n 
h r 

i/olurae 
i g a l 

No. 
Dura
t i o n 
h r 

Volum< 
Mgal 

No. 
Dura
t i o n 
h r 

Volume 
1gal 

140 E x i s t i n q (as o f 6/83) 46 235 370 46 230 87 43 173 188 38 308 1671 45 291 71 
• 

: ••v.-.v.-.v.-.-. ....A...... _ 

Phase I 

210 
i 

1. Hunter's P o i n t 
F a c i l i t i e s & SE 
Sewer Mods. 

46 
(0) 

235 
(0) 

370 
(0) 

1 
(98) 

1 
(100) 

1 
(99) 

\ 43 
|(0) 

'f. 

173 
(0) 

188 
(0) 

; 25 
|(34) 

102 
(67) 

857 1 
(49) j 

45 
(0) 

291 
(0) 

71 
(0) 

210 2. G r i f f i t h P.S. 
(120 MGD) and 
Force Mains 

i 3 i 
(33) 

196 
(17) 

185 
(50) 

1 1 1 

• 

I 43 
t 
r 

173 188 : : 26 
;(32) 

117 
(62) 

983 i 
(41) i 

! 45 291 71 

210 3. Y o s e m i t e / F i t c h 
O u t f a l l s 

1 
(98) 

1.6 
(99) 

4.4 
(99) 

1 1 1 \ 4 3 

> 

173 188 j i 26 
1(32) 

137 
(56) 

1152 j 
( 3 1 ) j 

45 291 71 

210 4. Sunnydale . ". : 
F a c i l i t i e s -

3.6 

( 9 2 ) 

8.6 

J 9 7 ) 

9.4 

( 9 5 ) 
1 1 1 j 1 

j (98) 
i 

1.8 
(99) 

3.2 i 
(98) 

1 26 
j(32) 

152 
(51) 

1204 : 
( 2 8 ) : 

45 291 71 

Phase II R-SSSSSft 

210 5 ̂  G r i f f i t h l ^ s e j r v b i r 
""and O u t f a l l ( 9 8 ) ^ 

2.5 
<<99) 

5.8 
(98) 

1 1 1 1 1.8 3.2 26 
(32) 

166 
(46) 

1254 
(25) 

45 291 71 

320 6. I s l a i s Creek \ 
F a c i l i t i e s 

1 2.5 5.8 1 1 1 
• 

1 1.8 3.2 9.8 
(74) 

37 
(88) 

359 
(79) 

45 291 71 

320 7. Mariposa 
F a c i l i t i e s 

1 2.5 5.8 1 1 1 1 1.8 3.2 10 
(74) 

39 
(87) 

369 
(78) 

9.2 
(80) 

35 
(88) 

13 
(82) 

Note: Numbers i n parentheses denote, i n p e r c e n t , decreases i n the r e s p e c t i v e o v e r f l o w parameters. H 
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INTRODDCTIOH 

T h i s r e p o r t p r e s e n t s t h e f i n d i n g s , c o n c l u s i o n s , a nd 

recommendations o f a g e o t e c h n i c a l i n v e s t i g a t i o n t o e v a l u a t e t h e 

f e a s i b i l i t y o f l o c a t i n g t h e p r o p o s e d S u n n y d a l e Pump S t a t i o n a n d 

R e s e r v o i r F a c i l i t i e s i n t h e C a n d l e s t i c k Cove s e c t i o n of San 

F r a n c i s c o Bay. As shown on F i g u r e 1 - L o c a t i o n Map, t h e 

p r o p o s e d f a c i l i t i e s w i l l o c c u p y p o r t i o n s o f b o t h San F r a n c i s c o 

and San Mateo C o u n t i e s . 

ALTERNATIVES 

As d e s c r i b e d i n E l e m e n t 7 o f t h e B a y s i d e F a c i l i t i e s 

P l a n , E x p a n d e d G e o t e c h n i c a l I n v e s t i g a t i o n ( C a l d w e l l - G o n z a l e z -

K e n n e d y - T u d o r , 1 9 8 2 ) , t h e S u n n y d a l e Pump S t a t i o n and R e s e r v o i r 

F a c i l i t i e s p r e v i o u s l y p r oposed i n c l u d e d an a p p r o x i m a t e l y 4 8 0 - f o o t 

l o n g by 1 4 0 - f o o t wide c o n c r e t e s t r u c t u r e w i t h an i n v e r t e l e v a t i o n 

t h a t ranged from -26 t o -31 f e e t , San F r a n c i s c o C i t y Datum (SFCD), 

a s e r i e s o f t h r e e box c u l v e r t s r u n n i n g s o u t h w a r d a l o n g T u n n e l 

Avenue f r o m t h e pump s t a t i o n and r e s e r v o i r s i t e t o t h e e x i s t i n g 

Sunnydale I n t e r c e p t o r Sewer, a 60- t o 6 6 - i n c h d i a m e t e r p i p e t h a t 

e xtends g e n e r a l l y n o r t h e a s t w a r d a l o n g A l a n a and Harney ways f r o m 

the Sunnydale I n t e r c e p t o r Sewer t o the C a n d l e s t i c k Tunnel, and a 

3 6 - i n c h d i a m e t e r p i p e t h a t e x t e n d s f r o m an e x i s t i n g sewer on 

Harney Way t o the proposed 60- t o 6 6 - i n c h p i p e . 

A t p r e s e n t t h e c i t y i s e v a l u a t i n g t h e above s t r u c t u r e 

p l u s t h r e e a l t e r n a t i v e d e s i g n s f o r the proposed f a c i l i t i e s . These 

a l t e r n a t i v e s , d e s c r i b e d t h e C l e a n W a t er P r o g r a m a s A l t e r n a t i v e s 

2-2B, 2-3A, and 2-6 a r e d e s c r i b e d b e l o w . M a j o r s t r u c t u r e s f o r 

t h e s e a l t e r n a t i v e s a r e a l s o s h o w n on P l a t e 1 - S i t e P l a n , 

Sunnydale F a c i l i t i e s . 
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A l t e r n a t i v e 2-2B. T h i s a l t e r n a t i v e c o m p r i s e s a 3 2 0 - f o o t 

l o n g by 1 5 0 - f o o t wide, by 2 1 - f o o t deep s t o r a g e basin/pump s t a t i o n , 

f a c i l i t y t o be l o c a t e d on Sunset Scavenger Company P r o p e r t y , a 40-

f o o t l o n g , 1 0 - f o o t by 1 0 - f o o t box s t r u c t u r e and a 7 0 - f o o t l o n g 8-

f o o t by 6-1/2-foot d o u b l e box s t r u c t u r e c o n n e c t i n g t h e r e s e r v o i r 

t o a c o n t r o l s t r u c t u r e and a j u n c t i o n s t r u c t u r e , r e s p e c t i v e l y , on 

the e x i s t i n g Sunnydale I n t e r c e p t o r Sewer, a 1,550-foot l o n g , 60-

t o 6 6 - i n c h d i a m e t e r sewer p i p e l i n e , and a 1,880-foot l o n g 4 8 - i n c h 

d i a m e t e r f o r c e main. The 60- t o 6 6 - i n c h d i a m e t e r p i p e l i n e and t h e 

4 8 - i n c h d i a m e t e r f o r c e main w i l l r un n o r t h e a s t w a r d a l o n g A l a n a Way 

and Harney Way t o the C a n d l e s t i c k T unnel, w i t h i n v e r t e l e v a t i o n s 

r a n g i n g f r o m -3.7 f e e t t o -15 f e e t . The g e o t e c h n i c a l c o n d i t i o n s 

a l o n g t h i s a l i g n m e n t were d e s c r i b e d i n d e t a i l i n Element 7 of t h e 

B a y s i d e F a c i l i t i e s P l a n , Expanded G e o t e c h n i c a l I n v e s t i g a t i o n . 

A l t e r n a t i v e 2-3A. T h i s a l t e r n a t i v e w i l l i n c l u d e a 

1,350-foot l o n g by 2 5 - f o o t w i d e and 3 0 - f o o t deep s t o r a g e r e s e r v o i r 

t h a t w i l l r u n n o r t h e a s t w a r d f r o m t h e e x i s t i n g S u n n y d a l e 

I n t e r c e p t o r O u t f a l l a l o n g t h e m a r g i n s of C a n d l e s t i c k Cove t o a 

pump s t a t i o n l o c a t e d about 250 f e e t s o u t h e a s t of the C a n d l e s t i c k 

T u n n e l , 200 f e e t of 6 6 - i n c h d i a m e t e r p i p e l i n e , 430 f e e t of 6 0 - i n c h 

d i a m e t e r p i p e l i n e , 100 f e e t of 4 8 - i n c h d i a m e t e r f o r c e main and 40 

f e e t of 3 6 - i n c h d i a m e t e r p i p e l i n e . The p i p e l i n e s and f o r c e main 

w i l l c o n n e c t t h e pump s t a t i o n t o e x i s t i n g s e wer l i n e s and t o 

C a n d l e s t i c k Tunnel. The i n v e r t e l e v a t i o n f o r the r e s e r v o i r w i l l 

r a n g e f r o m -33 f e e t a t t h e e x i s t i n g o u t f a l l t o -36 f e e t a t t h e 

pump s t a t i o n , w h i l e t h e i n v e r t f o r t h e pump s t a t i o n w i l l be -40 

f e e t . I n v e r t e l e v a t i o n s f o r t h e p i p e l i n e s w i l l range f r o m -13.3 

f e e t t o -15 f e e t a t C a n d l e s t i c k Tunnel. 

A l t e r n a t i v e 2-6. T h i s a l t e r n a t i v e c o n s i s t s of a 320-

f o o t l o n g by 1 5 0 - f o o t w i d e by 2 1 - f o o t deep pump s t a t i o n / s t o r a g e 

r e s e r v o i r f a c i l i t y t o be l o c a t e d on C a n d l e s t i c k P o i n t S t a t e 

R e c r e a t i o n A r e a l a n d (undeveloped) j u s t s o u t h of the i n t e r s e c t i o n 
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of E x e c u t i v e Park B o u l e v a r d and Harney Way, a 1,450-foot l o n g 108-

i n c h d i a m e t e r p i p e l i n e e x t e n d i n g n o r t h e a s t w a r d from the e x i s t i n g 

Sunnydale I n t e r c e p t o r O u t f a l l a l o n g t h e m a r g i n of C a n d l e s t i c k Cove 

t o t h e p r o p o s e d r e s e r v o i r , a 2 0 0 - f o o t l o n g 6 6 - i n c h d i a m e t e r 

p i p e l i n e , a 4 3 0 - f o o t l o n g 6 0 - i n c h d i a m e t e r p i p e l i n e , a 2 0 0 - f o o t 

l o n g 4 8 - i n c h d i a m e t e r f o r c e m a i n and a 4 0 - f o o t l o n g 3 6 - i n c h 

d i a m e t e r p i p e l i n e . The l o c a t i o n and i n v e r t s of t h e 36-, 48-, 

60-, and 6 6 - i n c h d i a m e t e r p i p e l i n e s a r e s i m i l a r t o t h e l o c a t i o n 

and i n v e r t s o f t h e p i p e l i n e s i n A l t e r n a t i v e 2-3A. The i n v e r t o f 

the 1 0 8 - i n c h d i a m e t e r p i p e l i n e f a l l s i n e l e v a t i o n f rom -12 f e e t a t 

t h e e x i s t i n g o u t f a l l t o -20.5 f e e t a t t h e r e s e r v o i r / p u m p s t a t i o n 

f a c i l i t y . The i n v e r t of t h e proposed r e s e r v o i r / p u m p s t a t i o n w i l l 

be e l e v a t i o n -31 f e e t . 

WORK PERFORMED 

Work performed f o r t h i s i n v e s t i g a t i o n has i n c l u d e d : 

1. A r e v i e w o f p u b l i s h e d a n d u n p u b l i s h e d d a t a and 

g e o t e c h n i c a l l i t e r a t u r e f o r t h e p r o j e c t s i t e and 

s u r r o u n d i n g a r e a . 

2. G e o l o g i c r e c o n n a i s s a n c e of the a r e a . 

3. C o m p l e t i o n o f f o u r e x p l o r a t o r y d r i l l h o l e s t o d e p t h s 

r a n g i n g f r o m 32 t o 98 f e e t b e l o w t h e g r o u n d s u r f a c e . 

D r i l l h o l e l o c a t i o n s a r e shown on P l a t e 2 - D r i l l H o l e 

L o c a t i o n Map. Samples of the m a t e r i a l s encountered were 

t a k e n f o r i d e n t i f i c a t i o n a n d l a b o r a t o r y t e s t i n g 

purposes. The l o g s of the d r i l l h o l e s a r e p r e s e n t e d i n 

Appendix A - S u p p o r t i n g G e o t e c h n i c a l Data. 
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4. L a b o r a t o r y and f i e l d t e s t i n g of the samples o b t a i n e d t o 

d e f i n e t h e p h y s i c a l and e n g i n e e r i n g p r o p e r t i e s of t h e 

e a r t h m a t e r i a l s , i n c l u d i n g s t a n d a r d p e n e t r a t i o n t e s t s 

and m o i s t u r e and d e n s i t y d e t e r m i n a t i o n s . 

5. G e o l o g i c and g e o t e c h n i c a l e n g i n e e r i n g a n a l y s i s of t h e 

da t a o b t a i n e d f r o m the e x p l o r a t o r y d r i l l i n g program and 

t h e l i t e r a t u r e r e v i e w t o d e f i n e t h e s u b s u r f a c e 

c o n d i t i o n s a t t h e s i t e a nd t o d e t e r m i n e g e n e r a l 

f o u n d a t i o n and s t r u c t u r a l d e s i g n r e q u i r e m e n t s f o r t h e 

p r o p o s e d s t r u c t u r e . 

6. P r e p a r a t i o n o f a r e p o r t p r e s e n t i n g a l l f i n d i n g s , 

c o n c l u s i o n s , and recommendations t o g e t h e r w i t h l o g s o f 

the f o u r e x p l o r a t o r y b o r i n g s . 

FINDINGS 

SITE CONDITIONS 

A number of p o t e n t i a l s i t e s f o r the proposed f a c i l i t i e s 

l i e a l o n g t h e m a r g i n of C a n d l e s t i c k Cove i n San F r a n c i s c o Bay. 

Much of the l a n d i m m e d i a t e l y onshore of these s i t e s was r e c l a i m e d 

f r o m t h e bay d u r i n g t h e f i r s t h a l f of t h e 2 0 t h C e n t u r y (Dow, 

1 9 7 3 ) . D e v e l o p m e n t i n t h e s u r r o u n d i n g a r e a i s l i m i t e d t o 

roadways, i n c l u d i n g Highway 101, an o f f i c e park i m m e d i a t e l y n o r t h 

of t h e p r o p o s e d f a c i l i t i e s , and C a n d l e s t i c k P a r k , a p p r o x i m a t e l y 

one q u a r t e r m i l e t o t h e n o r t h e a s t . 

GEOLOGY 

The San F r a n c i s c o Bay A r e a l i e s w i t h i n C a l i f o r n i a ' s 

C o a s t Ranges g e o m o r p h i c p r o v i n c e . Most m a j o r p h y s i o g r a p h i c 

f e a t u r e s i n t h i s s t r u c t u r a l l y c o m p l e x r e g i o n t r e n d i n a 
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n o r t h w e s t e r l y d i r e c t i o n and r e f l e c t t h e u n d e r l y i n g g e o l o g i c 

s t r u c t u r e . San F r a n c i s c o Bay and t h e a l l u v i a l and e s t u a r i n e 

d e p o s i t s i n the C a n d l e s t i c k Cove and V i s i t a c i o n V a l l e y a r e a occupy 

a s t r u c t u r a l l y c o n t r o l l e d b a s i n w i t h i n the Coast Ranges p r o v i n c e . 

L a t e P l e i s t o c e n e and Holocene age s ediments ( l e s s t h a n 1.0 m i l l i o n 

y e a r s o l d ) were d e p o s i t e d i n t h i s b a s i n as i t s u b s i d e d ( A t w a t e r , 

H e d e l , and H e l l e y , ' 1 9 7 7 ) . 

In the p r o j e c t , a r e a bedrock of the F r a n c i s c a n F o r m a t i o n 

i s o v e r l a i n by s u r f i c i a l d e p o s i t s of c o l l u v i u m / a l l u v i u m , bay s i d e 

s a n d , y o u n g e r bay mud a n d a t h i n l a y e r of a r t i f i c i a l f i l l . The 

a r e a l d i s t r i b u t i o n and s t r a t i g r a p h i c t h i c k n e s s of t h e s e s e d i m e n t s 

a r e i l l u s t r a t e d on P l a t e 3 - B e d r o c k C o n t o u r s and P l a t e s 4.1 and 

4.2 - G e o t e c h n i c a l P r o f i l e s . 

A s t r a t i g r a p h i c c o l u m n of t h e r o c k and s o i l t y p e s 

o b s e r v e d d u r i n g e x p l o r a t i o n appears below i n o r d e r f rom youngest 

t o o l d e s t w i t h t h e i r ages l i s t e d i n y e a r s b e f o r e p r e s e n t (ybp): 

H i s t o r i c A r t i f i c i a l F i l l (0 t o 200 ybp) 

Holocene t o Younger Bay Mud (0 t o 9,000 ybp) 

P l e i s t o c e n e Bay S i d e Sand (0 t o 40,000 ybp) 

C o l l u v i u m (0 t o 100,000 ybp) 

C r e t a c e o u s F r a n c i s c a n F o r m a t i o n (65,000,000 

t o t o 165 ,000,000 ybp) 

J u r a s s i c Sandstone 

S h a l e 

The g e o l o g i c s t r u c t u r e i n t h i s a r e a , p a r t i c u l a r l y t h e 

o r i e n t a t i o n of s t r u c t u r a l d i s c o n t i n u i t i e s i n t h e b e d r o c k i s n o t 

w e l l known, b e c a u s e o u t c r o p s a r e s c a r c e . However, b a s e d on t h e 

s u b s u r f a c e e x p l o r a t i o n p r o g r a m i t w o u l d a p p e a r t h a t t h e b e d r o c k 

e n c o u n t e r e d d u r i n g e x c a v a t i o n w i l l c o n s i s t p r i m a r i l y of sandstone 

and s h a l e . 
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A d i s c u s s i o n o f t h e s t r a t i g r a p h y a n d e n g i n e e r i n g 

p r o p e r t i e s of e a c h of t h e m a t e r i a l s e n c o u n t e r e d d u r i n g t h e 

e x p l o r a t i o n program i s p r e s e n t e d below. 

EARTH MATERIALS 

The e a r t h m a t e r i a l s a n t i c i p a t e d d u r i n g c o n s t r u c t i o n of 

the pump s t a t i o n c o n s i s t of a r t i f i c i a l f i l l t h a t was p l a c e d i n the 

o n s h o r e and n e a r s h o r e a r e a s d u r i n g t h e l a s t 150 y e a r s , t h e 

s e d i m e n t s t h a t o v e r l i e b e d r o c k t h r o u g h o u t t h e p r o j e c t a r e a , and 

sandstone and s h a l e of t h e F r a n c i s c a n F o r m a t i o n . A d i s c u s s i o n of 

the a r e a l d i s t r i b u t i o n , l i t h o l o g y , s t r a t i g r a p h y , and e n g i n e e r i n g 

p r o p e r t i e s of each of the e a r t h m a t e r i a l s i s p r e s e n t e d below. The 

r e l a t i v e t h i c k n e s s o f t h e s e m a t e r i a l s i n C a n d l e s t i c k Cove i s 

i l l u s t r a t e d on P l a t e s 4.1 and 4.2. 

A r t i f i c i a l F i l l ( a f ) . The c o m p o s i t i o n of the a r t i f i c i a l 

f i l l t h a t o v e r l i e s t h e y o u n g e r bay mud and b a y s i d e s a n d i s a 

m i x t u r e o f i m p o r t e d f i n e - g r a i n e d q u a r t z sand ( S P ) , g r a v e l t o 

c o b b l e - s i z e c h e r t and s a n d s t o n e c l a s t s (GP) and d r e d g e d s h e l l 

f r a g m e n t s . These m a t e r i a l s a r e p r i m a r i l y o r a n g e - b r o w n t o d a r k 

g r a y , l o o s e t o medium d e n s e and p o o r l y or gap g r a d e d . The 

a r t i f i c i a l f i l l ranged i n t h i c k n e s s f rom only 4 f e e t i n D r i l l Hole 

4 t o 11 f e e t i n D r i l l Hole 1. The f i l l e n c ountered i n D r i l l H oles 

2 and 4 was p r i m a r i l y a f i n e g r a i n e d Sandy G r a v e l (GP) w i t h s h e l l 

f r a g m e n t s and i t appears t o c o n s i s t , a t l e a s t i n p a r t , of m a t e r i a l 

t h a t was washed out of two s e p a r a t e storm d r a i n o u t f a l l s . 

Younger Bay Mud (Qyb). P r e v i o u s i n v e s t i g a t o r s have 

d i v i d e d t h e H o l o c e n e Age d e p o s i t s o f San F r a n c i s c o Bay i n t o a 

v a r i e t y of s t r a t i g r a p h i c members. For the purposes of t h i s s t u d y , 

a l l of t h e s e members a r e c o m b i n e d i n t o a s i n g l e u n i t c a l l e d 

younger bay mud, s i m i l a r t o Lawson's "Bay Mud" (1914). D e p o s i t i o n 

of these s e d i m e n t s extends from a p p r o x i m a t e l y 9,000 y e a r s b e f o r e 

p r e s e n t ( A t w a t e r , e t a l . , 1977). 
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The y o u n g e r bay mud i n C a n d l e s t i c k Cove i s t y p i c a l l y a 

b l u e - g r a y t o b l a c k , v e r y s o f t t o s o f t and low t o medium p l a s t i c i t y 

s i l t y c l a y (CL/CH) w i t h s h e l l and o r g a n i c r i c h l a y e r s t h r o u g h o u t 

t h e s e c t i o n . The g r e a t e s t c o n c e n t r a t i o n o f s h e l l s e n c o u n t e r e d 

d u r i n g t h i s i n v e s t i g a t i o n o c c u r r e d i n D r i l l H o l e 3 b e t w e e n 

E l e v a t i o n s -18 and -21.5 f e e t , w h e r e n a t u r a l l y o c c u r r i n g s h e l l 

d e p o s i t s comprised 60 t o 70 p e r c e n t of the s e c t i o n . 

The s h e a r s t r e n g t h o f t h e y o u n g e r bay mud e n c o u n t e r e d 

d u r i n g d r i l l i n g g e n e r a l l y r a n g e d f r o m 200 t o 400 pounds p e r 

s q u a r e f o o t . I n a d d i t i o n , c o n s o l i d a t i o n t e s t s c o n d u c t e d d u r i n g 

p r e v i o u s i n v e s t i g a t i o n s i n d i c a t e t h a t l o c a l l y the younger bay mud 

may be u n d e r c o n s o l i d a t e d . 

The t h i c k n e s s of the younger bay mud e n c ountered d u r i n g 

d r i l l i n g v a r i e d f r o m 16 f e e t i n D r i l l H o l e 2 t o 43 f e e t i n D r i l l 

H o l e 1. The t h i c k n e s s o f t h e mud t h r o u g h o u t t h e s t u d y a r e a i s 

i l l u s t r a t e d on P l a t e 5 - Younger Bay Mud Isopach Map. 

Bay Side Sand (Qbs). D e p o s i t i o n of the bay s i d e sand i s 

t h o u g h t t o have t a k e n p l a c e d u r i n g t h e L a t e P l e i s t o c e n e and 

H o l o c e n e e p o c h s , a p p r o x i m a t e l y 40,000 y e a r s ago t h r o u g h t h e 

p r e s e n t ( A t w a t e r , e t a l . , 1977). These d e p o s i t s are c o m p r i s e d of 

w i n d b l o w n and a l l u v i a l sands t h a t were p r i m a r i l y d e p o s i t e d d u r i n g 

a low sea l e v e l s t a n d a s s o c i a t e d w i t h t h e W i s c o n s i n g l a c i a t i o n . 

The bay s i d e s a n d d e p o s i t s i n C a n d l e s t i c k Cove a r e 

t y p i c a l l y r e d d i s h - b r o w n t o g r e e n i s h - g r a y , f i n e g r a i n e d , p o o r l y 

graded, medium dense t o v e r y dense, subgrounded, q u a r t z sand (SP) 

w i t h o c c a s i o n a l l a y e r s or l e n s e s of g r a v e l l y sand (SP) and c l a y e y 

sand (SC). I n d u r a t i o n i s g e n e r a l l y s l i g h t and i s a t t r i b u t a b l e t o 

the p r e s e n c e of s i l t and c l a y . Blow counts are g e n e r a l l y g r e a t e r 

t h a n 50 blows per f o o t of p e n e t r a t i o n . 

W h i l e t h e bay s i d e s and was more t h a n 69 f e e t t h i c k 

b e n e a t h t h e n o r t h e r n s e c t i o n o f t h e s t u d y a r e a , i t was a b s e n t . i n 

D r i l l H ole 2 and was o n l y 13 f e e t t h i c k i n D r i l l H o l e 1 i n t h e 
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s o u t h e r n s e c t i o n o f t h e s t u d y a r e a . The e l e v a t i o n of t h e u p p e r 

s u r f a c e of t h e bay s i d e s a n d / c o l l u v i u m s e c t i o n i s i l l u s t r a t e d on 

P l a t e 6 - S t r u c t u r a l C o n t o u r s o f t h e Top o f Bay S i d e Sand a n d / o r 

C o l l u v i u m . 

C o l l u v i u m / A l l u v i u m (Qcol). F o r t h e p u r p o s e s of t h i s 

r e p o r t c o l l u v i u m / a l l u v i u m r e f e r s t o a group of u n d i f f e r e n t i a t e d 

d e p o s i t s t h a t may i n c l u d e s l o p e , r a v i n e and s t r e a m wash d e b r i s , 

r e s i d u a l s o i l s , and i n some cases e x t r e m e l y weathered bedrock. I n 

C a n d l e s t i c k Cove these m a t e r i a l s a r e p r e s e n t as p a l e o s o l s b u r i e d 

b e n e a t h t h e y o u n g e r bay mud and bay s i d e sand. The age o f t h e s e 

sediments may range from M i d P l e i s t o c e n e t o P r e s e n t . 

The c o l l u v i a l / a l l u v i a l d e p o s i t s e n c ountered d u r i n g t h i s 

i n v e s t i g a t i o n p r i m a r i l y c o n s i s t e d of orange-brown, f i n e t o c o a r s e 

g r a i n e d , p o o r l y graded, v e r y dense, c l a y e y sand (SC) and s t i f f t o 

very s t i f f sandy c l a y (CL) w i t h l o c a l l a y e r s of dark gray, p o o r l y 

g r a d e d , v e r y dense sandy g r a v e l (GP). The c l a y e y and sandy 

d e p o s i t s t y p i c a l l y c o n t a i n s u b a n g u l a r , co a r s e sand t o f i n e g r a v e l 

s i z e sandstone, s h a l e and c h e r t rock f ragments. 

C o l l u v i u m / a l l u v i u m was e n c o u n t e r e d i n D r i l l H o l e s , 1, 2, 

and 4. I t r a n g e d i n t h i c k n e s s f r o m 4 f e e t i n D r i l l H o l e 2 t o a t 

l e a s t 18 f e e t i n D r i l l H o l e 4. The c o n t a c t b e t w e e n t h e 

c o l l u v i u m / a l l u v i u m a n d t h e u n d e r l y i n g b e d r o c k o c c u r r e d a t 

e l e v a t i o n s -70 and--34 f e e t i n D r i l l Holes 1 and 2, r e s p e c t i v e l y . 

The c o n t a c t was not e n c ountered i n D r i l l Hole 4. 

Franciscan Formation: Sandstone and Shale ( K J s s / K J s h ) . 

Sandstone and s h a l e of the F r a n c i s c a n F o r m a t i o n was e n c o u n t e r e d i n 

D r i l l H oles 1 and 2. These m a t e r i a l s were t y p i c a l l y orange-brown, 

moderately t o h i g h l y weathered, low t o m o d e r a t e l y h a r d and weak t o 

moderately s t r o n g . 
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FAULTS AND SEISMICITY 

As p a r t of t h e C o a s t Ranges g e o l o g i c p r o v i n c e , t h e San 

F r a n c i s c o Bay Area l i e s i n a s e i s m i c a l l y a c t i v e r e g i o n . F a u l t s i n 

t h e Bay A r e a a r e shown on P l a t e 7 - F a u l t and S e i s m i c i t y Map. 

The p r o x i m i t y of the s i t e w i t h r e s p e c t t o a c t i v e and p o t e n t i a l l y 

a c t i v e f a u l t s i s p r e s e n t e d on T a b l e 1 - A c t i v e F a u l t s . The d a t a 

TABLE 1 

ACTIVE FAULTS 

F a u l t 

D i s t a n c e t o 

P r o j e c t S i t e 

( m i l e s ) 

F a u l t 

Length 

( m i l e s ) 

Maximum 

R i c h t e r 

Magnitude 

(assigned) 

Maximum 

R i c h t e r 

Magnitude 

(recorded) 

San Andreas 6 

Hayward 13 

C a l a v e r a s 24 

S e a l Cove-San 

G r e g o r i o 14 

H e a l d s b u r g -

Rodgers Creek 26 

745 

45 

71 

84 

45 

8.3 

7.7 

7.7 

7.5 

7.0 

8.3 

6.7 

6.7 

6.1 

5.7 

on maximum R i c h t e r M a g n i t u d e a s s i g n e d and r e c o r d e d a r e b a s e d on 

work by K i r e m i d j i a n and Shah (1975) and B o r c h e r d t (1975). Most of 

t h e s e f a u l t s t r e n d n o r t h w e s t e r l y and d i s p l a y a s i m i l a r s e n s e o f 

r i g h t l a t e r a l , p r i m a r i l y h o r i z o n t a l movement. The Sunnydale Pump 

S t a t i o n and R e s e r v o i r F a c i l i t y w i l l be l o c a t e d a p p r o x i m a t e l y one-

h a l f m i l e n o r t h of t h e C i t y C o l l e g e f a u l t z o n e . T h i s f a u l t does 

n o t d i s p l a y any e v i d e n c e o f r e c e n t movement o r a c t i v i t y and i s 

t h u s n o t c o n s i d e r e d a c t i v e . M a j o r a c t i v e f a u l t s i n t h e San 

F r a n c i s c o Bay Area i n c l u d e the San Andreas and Hayward-Calaveras 
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f a u l t z o n e s , b o t h o f w h i c h have p r o d u c e d m e a s u r a b l e h i s t o r i c 

movement. 

COHCLUSIOHS AND RECOMMENDATIONS 

1.0 FEASIBILITY 

Based on a r e v i e w of the g e o t e c h n i c a l d a t a p e r t i n e n t t o 

t h e a r e a , i t i s o u r o p i n i o n t h a t i t i s t e c h n i c a l l y f e a s i b l e 

t o c o n s t r u c t t h e p r o p o s e d f a c i l i t y i n t h e C a n d l e s t i c k Cove 

s e c t i o n o f San F r a n c i s c o Bay p r o v i d e d t h e c o n c l u s i o n s and 

r e c o m m e n d a t i o n s p r e s e n t e d i n t h i s r e p o r t a r e c o n s i d e r e d 

d u r i n g p r o j e c t d e s i g n . The major g e o t e c h n i c a l c o n s i d e r a t i o n s 

a r e s u p p o r t f o r temporary e x c a v a t i o n s , d i f f e r e n t i a l s e t t l e 

ment between a r e a s u n d e r l a i n by younger bay mud and bay s i d e 

sand or bedrock, and h y d r o s t a t i c u p l i f t on b u r i e d s t r u c t u r e s . 

The s e i s m i c i t y of t h e San F r a n c i s c o Bay Area w i l l a l s o be an 

im p o r t a n t c o n s i d e r a t i o n i n d e s i g n of the s t r u c t u r e s . 

SEISMIC HAZARDS 

An e v a l u a t i o n o f t h e s e i s m i c h a z a r d s f o r t h e p r o p o s e d 

f a c i l i t y s u g g e s t s t h a t t h e p o t e n t i a l f o r damage t o the 

s t r u c t u r e d u r i n g an earthquake i s s m a l l . 

L i q u e f a c t i o n P o t e n t i a l . The s t o r a g e r e s e r v o i r / p u m p 

s t a t i o n f a c i l i t i e s f o r the t h r e e new a l t e r n a t i v e s appear t o 

be f o u n d e d on e i t h e r b e d r o c k , bay s i d e s a n d , o r y o u n g e r bay 

mud. The c o h e s i v e c h a r a c t e r of t h e y o u n g e r bay mud and t h e 

r e l a t i v e l y h i g h d e n s i t y of t h e bay s i d e sand i n d i c a t e t h a t 

these m a t e r i a l s have a ve r y low p o t e n t i a l f o r l i q u e f a c t i o n . 

However, i f a l o o s e , c l e a n s and i s e n c o u n t e r e d i n t h e f i l l 

a d j a c e n t t o t h e r e s e r v o i r s i n A l t e r n a t i v e s 2-2B and 2-6 or 

beneath any of the p i p e l i n e s , t h e n s i g n i f i c a n t ground move

ment and u p l i f t p r e s s u r e s p r o d u c e d by l i q u e f a c t i o n c o u l d 
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a f f e c t t h e s e s t r u c t u r e s . T h e r e f o r e , i f an o n s h o r e s i t e i s 

s e l e c t e d t h e l i q u e f a c t i o n p r o b l e m s h o u l d be e v a l u a t e d i n 

d e t a i l b e f o r e f i n a l d e s i g n of the p r o j e c t . 

2.2 F a u l t Rupture. There i s no i n d i c a t i o n t h a t the s i t e i s 

u n d e r l a i n by an a c t i v e or p o t e n t i a l l y a c t i v e f a u l t o r t h a t 

any s u c h f a u l t t r e n d s t o w a r d t h e s i t e . T h e r e f o r e g r o u n d 

r u p t u r e due t o f a u l t movement i s c o n s i d e r e d u n l i k e l y . 

2.3 S o i l S t r u c t u r e I n t e r a c t i o n . The l o c a t i o n of t h e 

s t r u c t u r e w i t h i n t h e bay s i d e s a n d and r e l a t i v e l y n e a r 

bedrock w i l l s u b j e c t the s t r u c t u r e t o h i g h a c c e l e r a t i o n s and 

an i n c r e a s e i n s e i s m i c e a r t h p r e s s u r e s d u r i n g e a r t h q u a k e 

s h a k i n g , but w i l l p r o b a b l y not r e s u l t i n l a r g e d e f o r m a t i o n s . 

However, s i n c e t h e y o u n g e r bay mud and bay s i d e s a n d do n o t 

have t h e same a c c e l e r a t i o n p e r i o d , b u r i a l of t h e s t r u c t u r e 

a c r o s s a c o n t a c t between t h e two w i l l produce r a c k i n g and i t s 

r e l a t e d d e f o r m a t i o n s . T h e r e f o r e , i f t h e s t r u c t u r e i s t o be 

l o c a t e d w i t h i n b o t h t h e y o u n g e r bay mud and t h e bay s i d e 

sand, then the s o i l s t r u c t u r e i n t e r a c t i o n s h o u l d be i n v e s t i 

g a t e d i n d e t a i l p r i o r t o f i n a l d e s i g n of the s t r u c t u r e s . 

2.4 L a t e r a l Spreading. L a t e r a l s p r e a d i n g o f the a r t i f i c i a l 

f i l l may o c c u r a s a r e s u l t of t h e o c c u r r e n c e o f t h e d e s i g n 

e a r t h q u a k e . G r o u n d movement of t h i s t y p e was t h e c a u s e of 

n e a r l y a l l m a j o r p i p e l i n e b r e a k s d u r i n g t h e 1906 S a n 

F r a n c i s c o e a r t h q u a k e (Youd and Hoose, 1 9 7 8 ) , and p r o v i s i o n s 

s h o u l d be made t o a l l o w f o r r e p a i r of damaged p i p e l i n e s and 

box c u l v e r t s i f s i m i l a r events s h o u l d o c c u r i n the f u t u r e . 

3.0 GROUND WATER 

The l o c a t i o n o f t h e s t r u c t u r e s a l o n g t h e m a r g i n of San 

F r a n c i s c o Bay w i l l r e s u l t i n g r o u n d w a t e r l e v e l s t h a t a r e 

w i t h i n a few f e e t o f t h e g r o u n d s u r f a c e d u r i n g h i g h t i d e . 

T h e r e f o r e , t h e s t r u c t u r e s h o u l d be d e s i g n e d t o r e s i s t t h e 
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h y d r o s t a t i c u p l i f t and l a t e r a l f o r c e s imposed by ground w a t e r 

a t t h e f i n i s h e d ground s u r f a c e . The h i g h ground w a t e r l e v e l s 

w i l l n e c e s s i t a t e d e w a t e r i n g and a p o s i t i v e g r o u n d w a t e r 

c u t o f f d u r i n g c o n s t r u c t i o n . The d e w a t e r i n g system s h o u l d be 

d e s i g n e d t o p r o v i d e a dry w o r k i n g a r e a and t o p r e v e n t b o i l i n g 

or heave of the e x c a v a t i o n base. 

4.0 PUMP STATION AND RESERVOIR DESIGN CONSIDERATIONS 

4.1 G e n e r a l . The pump s t a t i o n s and r e s e r v o i r s w i l l be 

c o n s t r u c t e d i n d e e p e x c a v a t i o n s . The e x c a v a t i o n f o r 

A l t e r n a t i v e 2-2B w i l l p r o b a b l y be p r i m a r i l y through bedrock, 

w i t h t h e e x c e p t i o n o f a t h i n l a y e r of a r t i f i c i a l f i l l 

b l a n k e t i n g t h e s i t e . U n f o r t u n a t e l y , t h e a b s e n c e o f any 

s u b s u r f a c e i n f o r m a t i o n a t t h i s s i t e p r e c l u d e s a c o m p l e t e 

a n a l y s i s of t h i s s t r u c t u r e . I n c o n t r a s t , b a s e d on t h e 

i n f o r m a t i o n i l l u s t r a t e d on P l a t e s 4.1 a n d 4.2, t h e 

e x c a v a t i o n s f o r A l t e r n a t i v e s 2-3A and 2-6 w i l l be t h r o u g h 

a r t i f i c i a l f i l l and i n t o y o u n g e r bay mud and bay s i d e sand. 

P l e a s e n o t e t h a t w h i l e t h e i n v e r t f o r t h e pump 

s t a t i o n / r e s e r v o i r f a c i l i t y f o r A l t e r n a t i v e 2-6 i s n o t 

d e p i c t e d on t h e s e p r o f i l e s , i t i s b e l i e v e d t o o v e r l i e a 

s e c t i o n s i m i l a r t o t h o s e d e p i c t e d i n p r o f i l e s B-B' and C-C 

and w h i l e younger bay mud may be encountered, the i n v e r t w i l l 

p r o b a b l y be f o u n d e d i n bay s i d e sand. G round w a t e r l e v e l s 

a r e a n t i c i p a t e d t o be w i t h i n a few f e e t of t h e g r o u n d s u r f a c e 

a t a l l t h r e e s i t e s . 

4.2 Settlement and Foundation Design. When t h e s t r u c t u r e s 

o v e r l i e y o u n g e r bay mud t h e y may be s u b j e c t e d t o s e v e r a l 

i n c h e s o f c o n t i n u i n g a r e a l s e t t l e m e n t d u e t o t h e 

c o n s o l i d a t i o n of t h e younger bay mud under the w e i g h t of the 

a r t i f i c i a l f i l l and w h i l e the w e i g h t of the s t r u c t u r e s w i l l 
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be l e s s t h a n t h e w e i g h t of t h e e x c a v a t e d s o i l t h e a r e a l 

s e t t l e m e n t w i l l c r e a t e downdrag l o a d s on the s t r u c t u r e . 

I f t he s t r u c t u r e s o v e r l i e bedrock or dense bay s i d e sand 

s e t t l e m e n t i s ex p e c t e d t o be n e g l i g i b l e . When t h e s t r u c t u r e s 

o v e r l i e b o t h y o u n g e r bay mud and bay s i d e s a n d or b e d r o c k , 

d i f f e r e n t i a l s e t t l e m e n t s may occur. T h e r e f o r e , t o p r o v i d e 

u n i f o r m s u p p o r t f o r t h e s t r u c t u r e and t o p r e v e n t e x c e s s i v e 

d i f f e r e n t i a l s e t t l e m e n t b e t w e e n d i f f e r e n t s e c t i o n s of t h e 

f a c i l i t i e s i t i s recommended t h a t w h e r e t h e y o v e r l i e t h e 

y o u n g e r bay mud t h e s t r u c t u r e s s h o u l d be s u p p o r t e d on p i l e s 

and w h e r e t h e y o v e r l i e t h e bay s i d e s and t h e s t r u c t u r e s 

s h o u l d be f o u n d e d on a mat r e s t i n g on t h e bay s i d e sand. I n 

a d d i t i o n , w h e r e t h e r e a r e o n l y a few f e e t of bay mud below 

t h e i n v e r t of t h e p r o p o s e d s t r u c t u r e as a p p e a r s t o be t h e 

c a s e w i t h t h e r e s e r v o i r i n A l t e r n a t i v e 2-6 and p a r t of t h e 

r e s e r v o i r i n A l t e r n a t i v e 2-3A, we wou l d recommend o v e r e x c a v a -

t i o n o f t h e bay mud and r e p l a c i n g i t w i t h e n g i n e e r e d f i l l 

r e s t i n g on the bay s i d e sand. 

4.3 P i l e s . P i l e s s h o u l d e x t e n d t o b e d r o c k o r a t l e a s t 20 

f e e t i n t o bay s i d e sand, whichever i s s h a l l o w e r . 

H i g h d r i v i n g r e s i s t a n c e w i l l be e x p e r i e n c e d i n t h e bay 

s i d e s a n d , and i t i s recommended t h a t p r e s t r e s s e d c o n c r e t e 

p i l e s be p r e d r i l l e d t o f i v e f e e t above d e s i g n t i p e l e v a t i o n 

t o a v o i d damage d u r i n g d r i v i n g . P r e d r i l l i n g s h o u l d n o t be 

a l l o w e d f o r t h e f i n a l f i v e f e e t of p e n e t r a t i o n i n t o t h e bay 

s i d e sand. 

4.4 S t r u c t u r a l Mat. Where t h e s t r u c t u r e d i r e c t l y o v e r l i e s 

bay s i d e sand or c o l l u v i u m i t may be founded on a s t r u c t u r a l 

mat. The mat can be p o u r e d d i r e c t l y on t h e u n d i s t u r b e d bay 

sand or c o l l u v i u m . 

4.5 U p l i f t Resistance. The pump s t a t i o n / r e s e r v o i r f a c i l i t i e s 

s h o u l d be d e s i g n e d t o r e s i s t h y d r o s t a t i c u p l i f t due t o t h e 
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h i g h ground w a t e r l e v e l s . T h i s can be a c c o m p l i s h e d e i t h e r by 

i n c o r p o r a t i n g a n a d e q u a t e mass o f c o n c r e t e w i t h i n t h e 

s t r u c t u r e i t s e l f or by t h e use o f t e n s i o n p i l e s a n d / o r r o c k 

a n c h o r s . I f needed, t h e w e i g h t o f s o i l above s l a b c o l l a r s 

may be used t o supplement the u p l i f t r e s i s t a n c e p r o v i d e d by 

the w e i g h t of the s t r u c t u r e . 

5.0 LATERAL PRESSURES 

Permanent l a t e r a l p r e s s u r e s on t h e w a l l s o f t h e pump 

s t a t i o n / r e s e r v o i r and o t h e r f a c i l i t i e s w i l l i n c l u d e e a r t h 

p r e s s u r e s f r o m t h e a d j a c e n t s t r u c t u r a l b a c k f i l l a n d 

h y d r o s t a t i c p r e s s u r e s b e l o w t h e g r o u n d w a t e r l e v e l . S i n c e 

the w a l l s of the f a c i l i t i e s w i l l be r i g i d and r e s t r a i n e d , a t -

r e s t e a r t h p r e s s u r e s w i l l d e v e l o p . 

The a t - r e s t p r e s s u r e e x e r t e d by s t r u c t u r a l b a c k f i l l 

m a t e r i a l s may be assumed e q u a l t o t h e p r e s s u r e e x e r t e d by a 

f l u i d w e i g h i n g 60 p c f above t h e g r o u n d w a t e r l e v e l . Below 

t h e g r o u n d w a t e r l e v e l , t h e a t - r e s t p r e s s u r e e x e r t e d by t h e 

s t r u c t u r a l b a c k f i l l and ground w a t e r may be assumed e q u a l t o 

the p r e s s u r e e x e r t e d by a f l u i d w e i g h i n g 90 p c f . 

L a t e r a l p r e s s u r e s due t o s u r c h a r g e s a t t h e g r o u n d 

s u r f a c e s h o u l d be i n c l u d e d i n t h e d e s i g n . 

6.0 PIPELIME AND BOX CULVERT DESIGN CONSIDERATIONS 

6.1 General. The p i p e l i n e s and box c u l v e r t s d i s c u s s e d i n 

t h i s r e p o r t w i l l g e n e r a l l y be f o u n d e d i n b e d r o c k o r i n t h e 

a r t i f i c i a l f i l l o v e r l y i n g b e d r o c k and t h e y o n g e r bay mud. 

These a l i g n m e n t s w e r e n o t i n v e s t i g a t e d d u r i n g s u b s u r f a c e 

e x p l o r a t i o n f o r t h i s r e p o r t and they w i l l r e q u i r e a d d i t i o n a l 

d e f i n i t i o n p r i o r t o f i n a l d e s i g n of the f a c i l i t i e s . 

6.2 Foundation Design. I t i s n o t e d t h a t p i p e s e c t i o n s and 

a d j o i n i n g s t r u c t u r e s s u p p o r t e d on f i r m s o i l , bedrock, or p i l e 

SF84000B-15 



f o u n d a t i o n s w i l l no t e x p e r i e n c e s i g n i f i c a n t s e t t l e m e n t . The 

c o n t i n u i n g a r e a l s e t t l e m e n t o f t h e y o u n g e r bay mud w i l l 

t h e r e f o r e r e s u l t i n d i f f e r e n t i a l s e t t l e m e n t i f p o r t i o n s o f 

the p i p e a r e f o u n d e d above the younger bay mud. To a v o i d t h e 

d i f f e r e n t i a l s e t t l e m e n t , i t i s recommended t h a t p i p e s w h i c h 

a r e u n d e r l a i n by younger bay mud be s u p p o r t e d on p i l e s w h i c h 

e x t e n d i n t o the dense bay s i d e sands or b e d r o c k . 

6.3 U p l i f t Resistance. The p r o p o s e d p i p e l i n e s and box 

c u l v e r t s w i l l be s u b j e c t t o u p l i f t f o r c e s due t o t h e h i g h 

g r o u n d w a t e r l e v e l s . T h e s e f o r c e s may be r e s i s t e d by 

i n c o r p o r a t i n g a n a d e q u a t e mass i n t h e s t r u c t u r e i t s e l f , by 

u t i l i z i n g t h e w e i g h t o f s o i l a b o v e s l a b c o l l a r s , by t e n s i o n 

c a b l e s a n c h o r e d i n t o the u n d e r l y i n g bed rock , and by u t i l i z i n g 

the r e s i s t a n c e p r o v i d e d by p i l e f o u n d a t i o n s . 

7.0 EARTHWORK 

7.1 Excavation Characteristics. E x c a v a t i o n o f t h e s o i l 

o v e r l y i n g b e d r o c k w i l l be p o s s i b l e w i t h t h e u s e o f 

c o n v e n t i o n a l g r a d i n g e q u i p m e n t . However , s i n c e t h e younger 

bay mud i s s o f t and s a t u r a t e d i t w i l l be d i f f i c u l t t o w o r k 

w i t h and w i l l n o t s u p p o r t heavy c o n s t r u c t i o n e q u i p m e n t . 

7.2 Cut Slope Support. B e c a u s e s p a c e l i m i t a t i o n s and t h e 

p r o x i m i t y of San F r a n c i s c o Bay w i l l p r o b a b l y p r e c l u d e the use 

of c u t s l o p e s s h a l l o w e r t h a n 1-1/2 h o r i z o n t a l t o 1 v e r t i c a l , 

c o n s t r u c t i o n of most o f t he p r o p o s e d s t r u c t u r e s w i l l r e q u i r e 

deep b r a c e d a n d s h o r e d e x c a v a t i o n s i n t o a r t i f i c i a l f i l l , 

y o u n g e r bay mud, bay s i d e s a n d , and p o s s i b l y c o l l u v i u m and 

b e d r o c k . 

T e m p o r a r y , i n t e r n a l l y b r a c e d and s h o r e d e x c a v a t i o n s i n 

t h e s u b s u r f a c e s o i l s w i l l be s u b j e c t e d t o t h e g e n e r a l i z e d 

e a r t h p r e s s u r e s d e p i c t e d on F i g u r e 2 - L a t e r a l P r e s s u r e s f o r 
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F I G U R E 2 

L A T E R A L P R E S S U R E S F O R T E M P O R A R Y E X C A V A T I O N S 

a) E a r t h P ressu re b) Water P r e s s u r e 

r 
0.3 H 

0 . 7 H 

I 
Pb 

N O T E : A B O V E D I A G R A M TO BE 
U S E D FOR STR ATIFIFD SOILS ONLY. 

p b = o ' a H - 2 q l 

i 

Hvr 

• • < • • < • • < 

| $ W H W 

c>w=62.4pcf 

c) Surcharge 

T 
10 ft. 

10 ft, 

1 

K 240psf 

t*-IO0psf 

N O T E : A B O V E D I A G R A M IS 
B A S E D ON (1) 600 p s i 
TRAf-F IC S U R C H A R G E O V E R 
A LIMITED ARF A, AND (2) 
S A N D Y S O I L S . S U R C H A R G E 
FOR S T R A T I F I E D SOILS 
S H O U L D BE E V A L U A T E D 
FOR SfM CIFIC C O N D I T I O N S . 

W h e r e 

In F i I f 

qa = -pj- ^ i , K s H ^ t a n 0 | - r h^n S u 2 ^ ^ 3 K S

 H 3 ' a n 0 3 

&i = 130 pcf above w a t e r , 6 7 pcf sutrr . e r g e d 

H | = th i ckness of f i l l 

K$ = 1.0 

01 = 30 degrees 

In Bay M u d ' £ g = 120 pcf above w a t e r , 57 pcf submerged 

th ickness of Bay Mud 

n = 1.0 

S u 2

s 4 0 0 p s f 

In Bay S i d e S a n d : & 3 = l 3 0 p c f above w a t e r ; 6 7 p c f below water 

H 3 = t h i c k n e s s of Bay S i d e S a n d 

K s = I 0 

0 j = 32 degrees 
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T e m p o r a r y E x c a v a t i o n s . L a t e r a l p r e s s u r e s due t o s u r c h a r g e 

l o a d i n g s h o u l d a l s o be c o n s i d e r e d i n d e s i g n . 

I n a d d i t i o n , because o f t he s h e a r e d and b r o k e n n a t u r e o f 

t h e b e d r o c k i n t h e s u r r o u n d i n g a r e a and t h e h i g h l y v a r i a b l e 

o r i e n t a t i o n of d i s c o n t i n u i t i e s , no d e f i n i t i v e judgemen t can 

be made a t t h i s t i m e w i t h r e g a r d t o t h e s t a b i l i t y o f c u t 

s l o p e s i n t h e b e d r o c k . T h e r e f o r e , i f e x c a v a t i o n o f b e d r o c k 

i s a n t i c i p a t e d , a s i n t h e c a s e o f t h e r e s e r v o i r i n 

A l t e r n a t i v e 2 - 2 B , t h i s p r o b l e m w i l l e i t h e r r e q u i r e a d d i t i o n a l 

i n v e s t i g a t i o n b e f o r e f i n a l d e s i g n of the p r o j e c t or o n - s i t e 

i n s p e c t i o n by a c e r t i f i e d e n g i n e e r i n g g e o l o g i s t d u r i n g 

c o n s t r u c t i o n . 

7.3 Excavation Base S t a b i l i t y . S t a b i l i t y of the base of a l l 

e x c a v a t i o n s w i t h i n s o i l w i l l be d e p e n d e n t on g r o u n d w a t e r 

c o n t r o l , t h e p r o x i m i t y o f t h e s o f t y o u n g e r bay mud t o t h e 

e x c a v a t i o n base , and the d i m e n s i o n s of the e x c a v a t i o n . When 

t h e e x c a v a t i o n i s i n g r a n u l a r m a t e r i a l s , i t i s r e c o m m e n d e d 

t h a t t h e g r o u n d w a t e r l e v e l be m a i n t a i n e d a m i n i m u m o f two 

f e e t b e n e a t h t h e b o t t o m o f t h e e x c a v a t i o n t h r o u g h o u t 

c o n s t r u c t i o n i n o r d e r t o a v o i d b a s e f a i l u r e due t o h i g h 

seepage g r a d i e n t s . 

Where younger bay mud o c c u r s w i t h i n or benea th the base 

o f e x c a v a t i o n s , t h e r e may be a p o t e n t i a l f o r b o t t o m h e a v e 

d e p e n d i n g on t h e c o n s t r u c t i o n m e t h o d , s h o r i n g s y s t e m , 

e x c a v a t i o n g e o m e t r y , d e w a t e r i n g t e c h n i q u e , a n d s o i l 

c o n d i t i o n s . U l t i m a t e l y , the c o n t r a c t o r s h o u l d e v a l u a t e the 

p o t e n t i a l f o r b o t t o m h e a v e a n d u t i l i z e a p p r o p r i a t e 

c o n s t r u c t i o n p r o c e d u r e s t o p r e v e n t e x c a v a t i o n b a s e d 

i n s t a b i l i t i e s . 

7.4 Engineered F i l l . When a s t r u c t u r e i s u n d e r l a i n by bedrock 

and n a t i v e s o i l , t h e r o c k s h o u l d be o v e r e x c a v a t e d t o a dep th 

o f t h r e e f e e t b e l o w g r a d e and c o m p a c t e d e n g i n e e r e d f i l l 
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m 
s h o u l d be p l a c e d t o r e s t o r e t h e e x c a v a t e d s u r f a c e t o 

f o u n d a t i o n g rade . T h i s w i l l p r e v e n t s t r e s s c o n c e n t r a t i o n s a t 

t he s o i l / r o c k i n t e r f a c e , thus p r o v i d i n g u n i f o r m s u p p o r t f o r 

t h e s t r u c t u r e . O n - s i t e e a r t h m a t e r i a l s ( w i t h the e x c e p t i o n 

o f t h e y o u n g e r bay mud) s h o u l d be s u i t a b l e f o r s t r u c t u r a l 

b a c k f i l l p r o v i d e d t h a t t h e y a r e f r e e o f o r g a n i c s a n d o t h e r 

d e l e t e r i o u s m a t e r i a l s , t h a t t h e y h a v e a l i q u i d l i m i t l e s s 

t h a n 35 p e r c e n t and a p l a s t i c i t y i n d e x l e s s t han 12 p e r c e n t , 

t h a t n o t more t h a n 25 p e r c e n t o f t h e m a t e r i a l by w e i g h t i s 

f i n e r t h a n t h e N o . 200 s i e v e , and t h a t t h e maximum p a r t i c l e 

s i z e i s 4 i n c h e s o r l e s s . The m a t e r i a l s may be b l e n d e d , 

s c r e e n e d , a n d / o r c r u s h e d t o m e e t t h e s e r e q u i r e m e n t s . 

I m p o r t e d m a t e r i a l s w h i c h meet t h e a b o v e c r i t e r i a a r e 

a c c e p t a b l e p r o v i d e d t h e y a r e f i r s t a p p r o v e d by a q u a l i f i e d 

g e o t e c h n i c a l e n g i n e e r . 

A l l e n g i n e e r e d f i l l s h o u l d be p l a c e d i n l a y e r s n o t t o 

e x c e e d 8 i n c h e s i n l o o s e t h i c k n e s s and compac ted t o a minimum 

r e l a t i v e c o m p a c t i o n of 90 p e r c e n t as d e t e r m i n e d by s t a n d a r d 

t e s t method ASTM D1557 . 

7.5 Structural B a c k f i l l . A minimum t h i c k n e s s o f two f e e t of 

c o m p a c t e d s t r u c t u r a l b a c k f i l l s h o u l d be p l a c e d a d j a c e n t t o 

t h e s t r u c t u r e s t o p r o v i d e u n i f o r m s u p p o r t and t o r e s t o r e the 

e x c a v a t e d s u r f a c e t o t h e p r o p e r g r a d e . The s t r u c t u r a l 

b a c k f i l l s h o u l d c o n f o r m t o the r e q u i r e m e n t s o f S e c t i o n 7.4 -

E n g i n e e r e d F i l l , e x c e p t t h a t c o m p a c t i o n s h o u l d be t o a 

m i n i m u m o f 90 p e r c e n t r e l a t i v e c o m p a c t i o n as d e t e r m i n e d by 

ASTM D1557. I f t he space between the s i d e o f the e x c a v a t i o n 

a n d t h e s t r u c t u r e i s t o o s m a l l f o r a d e q u a t e c o m p a c t i o n o f 

n a t u r a l s o i l s , p e a g r a v e l o r c l e a n s a n d may be u s e d a s 

s t r u c t u r a l b a c k f i l l and may be v i b r a t e d i n t o p l a c e . 
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8.0 CORROSIOB 

C h e m i c a l a n a l y s i s o f s a m p l e s o f a r t i f i c i a l f i l l , younger 

bay mud, and bay s i d e s a n d s t a k e n f r o m t h e b o r i n g s d u r i n g o u r 

p r e v i o u s i n v e s t i g a t i o n i n d i c a t e s t h a t t h e S u n n y d a l e 

F a c i l i t i e s w i l l be p l a c e d i n a m i l d l y t o s e v e r e l y c o r r o s i v e 

e n v i r o n m e n t . Damage t o the s t r u c t u r e s and t h e i r f o u n d a t i o n 

s h o u l d be p r e v e n t e d by t h e u s e o f p r o t e c t i v e c o a t i n g s or 

o t h e r methods . 

9.0 CLOSURE 

T h i s s t u d y i s p r e l i m i n a r y i n n a t u r e and a s s u c h i s n o t 

i n t e n d e d f o r use i n t h e f i n a l d e s i g n s t a g e of the p r o j e c t . A 

t h o r o u g h g e o t e c h n i c a l i n v e s t i g a t i o n , i n c l u d i n g e x p l o r a t o r y 

d r i l l i n g and l a b o r a t o r y t e s t i n g s h o u l d be c o m p l e t e d p r i o r t o 

d e s i g n of the p r o j e c t . 

The d a t a a n d p r o f e s s i o n a l o p i n i o n s p r e s e n t e d i n t h i s 

r e p o r t a r e w i t h i n t h e l i m i t s p r e s c r i b e d by t h e c l i e n t , and 

w e r e d e v e l o p e d i n a c c o r d a n c e w i t h g e n e r a l l y a c c e p t e d 

p r o f e s s i o n a l g e o t e c h n i c a l e n g i n e e r i n g and g e o l o g i c p r a c t i c e s . 

The re i s no o t h e r w a r r a n t y , e i t h e r e x p r e s s or i m p l i e d . 

R e s p e c t f u l l y S u b m i t t e d , 

GEOTECHNICAL CONSULTANTS, INC. 

J o s e p h F . Montagria 

CirtflJ E n g i n e e r #1340 8 

J o s e p h M. G o n z a l e z 

E n g i n e e r i n g G e o l o g i s t 562 
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APPKHDIX 

SUPPORTING GEOTECHNICAL DATA 

EXPLORATION 

Explorat ion for th is inves t iga t ion consisted of d r i l l i n g 

4 ro ta ry wash b o r i n g s at the l o c a t i o n s shown on P l a t e 1. The 

borings were d r i l l e d to depths ranging from 32 to 98 fee t . 

L o g s of the d r i l l h o l e s p r e s e n t e d as P l a t e s A - l . l 

t h r o u g h A-1 .4 g i v e d e s c r i p t i o n s of the e a r t h m a t e r i a l s 

e n c o u n t e r e d / show s a m p l e s o b t a i n e d and i n d i c a t e f i e l d and 

laboratory tes ts performed. A legend to the logs i s presented on 

Plate A-2. The s t r a t i f i c a t i o n l i n e s shown on the logs represent 

the approximate boundar ies between s o i l types . D r i l l hole 

were located by paced measurements and the use of a range f inder 

to determine the distance from known points . Elevat ions of d r i l l 

h o l e s were o b t a i n e d us ing a hand l e v e l and range p o l e s . The 

l o c a t i o n and e l e v a t i o n of the d r i l l ho les should be c o n s i d e r e d 

accurate only to the degree impl ied by the method used. 

S O U . SAMPLING METHODS 

A v a r i e t y of s o i l sampl ing methods was used dur ing the 

explorat ion program. 

The s h e l b y , or t h i n - w a l l sampler was used to o b t a i n 

samples of so f t saturated c lays . The sampler tube was pushed or 

d r i v e n not l e s s than 24 inches or more than 27 inches i n t o the 

s o i l . Undisturbed samples were taken at 5- to 10-foot i n t e r v a l s 

or where a change in s o i l condit ions was encountered. 

Standard p e n e t r a t i o n t e s t s were performed w i t h i n the 

s o i l s to e v a l u a t e t h e i r i n p lace d e n s i t i e s . A 2 - i n c h o u t s i d e 

diameter, 1 -3 /8 - inch ins ide diameter s tee l sampler was dr iven into 

the s o i l by r e p e a t e d l y d r o p p i n g a 140 -pound s a f e t y hammer 

SF84000B-A1 



approximately 30 inches onto the d r i l l rod to which the sampler 

was attached. The number of blows required to dr ive the sampler 

the l a s t 12 inches of a t o t a l 1 8 - i n c h i n t e r v a l i s r e f e r r e d to as 

the s tandard p e n e t r a t i o n t e s t blow count or N -va lue , and i s 

recorded on the d r i l l hole l o g s . 

LABORATORY TESTING 

Laboratory tes ts were performed on representat ive s o i l 

samples i n order to de f ine the eng ineer ing p r o p e r t i e s of the 

v a r i o u s e a r t h m a t e r i a l s . T e s t i n g procedures f o l l o w e d accepted 

p r a c t i c e where p o s s i b l e . Where ASTM Standards were used, the 

l a t e s t e d i t i o n or r e v i s i o n for each test procedure was employed. 

MOISTURE AND DENSITY DETERMINATIONS 

Mois tu re content and dry dens i ty d e t e r m i n a t i o n s were 

performed on a l l undisturbed samples to evaluate the natural water 

content and dry dens i ty of the v a r i o u s s o i l s encountered. The 

resu l ts are presented on the d r i l l hole l o g s . 

TORVANE SHEAR STRENGTH 

A torvane.was used i n the f i e l d to determine the shear 

strength of a l l undisturbed cohesive s o i l samples. These values 

were then rechecked by use of a torvane when the samples were 

opened i n the s o i l s laboratory. Since the tests performed in the 

f i e l d were conducted on a s u r f a c e that may have been s l i g h t l y 

d i s t u r b e d dur ing c o l l e c t i o n of the sample, the l a b r e s u l t s are 

used whenever p o s s i b l e . The t e s t r e s u l t s are presented on the 

d r i l l hole l o g s . 

SF84000B-A2 



JOB NO.: SF84000B 
PROJECT: Sunnydale Pump Station 
LOCATION: SP Property 
DRILLING METHOD: Rotary Wash 

LOGGED BY: NM 
CHECKED BY: NM 

DRILL HOLE NO.: 1 
DRILLING DATE: 1/14/85 
DATUM: City of San Francisco 
REFERENCE EL.: -4 Feet 

-J 3 ' 
- Z ' 

Q — 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION 

"Art i f ic ia l F i l l (af)" 
GRAVELLY SAND (SP), orange brown, medium to coarse grained, 

poorly graded, loose, with abundant shell fragments 

2 feet: gravel to cobble size clasts of chert and 
sandstone 

- z 
o o 

A T T E R S E HG 

L I M I T S 

3 _ 
O 2 

-9 + + + + J -

io H 

.-19 J+*+*L 

r 
i-

20 

-29 

30 -j 

U-39 

40 J 

-49 

50 

-59 

If 
J 

"Art i f ic ia l F i l l (af)" 
SANDY GRAVEL (GP), orange brown, fine to coarse grained, 

poorly graded, loose, with cobble size clasts of 
chert and sandstone and abundant shell fragments 

"Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), with trace sand and some shell fragments, 

blue gray to black, very soft to soft , low to 
medium plast ic i ty 

black, organic, SILTY CLAY (OH) 

45 112 

blue gray- SILTY CLAY (CH) 
58 

61 

67 

67 

200 

240 

400 

28 feet: s t i f f e r , abundant shells 

51 84 

38 feet: very soft 

fewer shells 57 71 260 

52 feet: organic SILTY CLAY (OH) 

"Bay Side Sand (Qbs)" 
SAND (SP), greenish gray, fine grained, poorly graded, 

medium dense 
60 62 

SHEET 1 OF 2 LEGEND TO LOGS ON PLATE A-2 P L A T E A-1.1 



JOS NO.: SF84000B 
PROJECT: Sunnydale Pump Station 
LOCATION: SP Property 
DRILLING METHOD: Rotary Wash 

LOGGED BY: NM 
CHECKED BY: N M 

ORILL HOLE NO.: i 
DRILLING DATE: 1/14/85 
DATUM: C 1 t y o f S a n f r a n i i 

REFERENCE EL.: -4 Feet 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION 

o o 
2 u 

A T T E R 8 E R G 

L I M I T S 

O 

-59 

60 J 

25 

-69 

"Bay Side Sand (Qbs)" 
SAND (SP) greenish gray, fine grained, poorly graded, 

medium dense 

60 feet: color change to orange brown 

48 

70 4 

-79 

"Colluvium (Qcol)" 
SANDY CLAY (CL) orange brown mottled yellow brown, 

very s t i f f , non-plastic 

"Colluvium (Qcol)" 
CLAYEY SAND (SC) orange brown, fine to coarse grained, 

poorly graded, very dense with coarse sand size 
sandstone and shale fragments 

80 

-89 

90 

125/̂  
6") 

"Franciscan Formation (KJf)" 
SHALE (KJsh) with interbedded SANDSTONE (KJss), orange 

brown, moderately to highly weathered, low to 
moderate hardness, weak to moderately strong 

primarily weathered sandstone and shale cuttings 

Bottom of dr i l l hole at a depth of 93 feet. 
Dr i l l hole backfi l led. 

SHEET 2 OF 2 LEGEND TO LOGS ON PLATE A-2 P L A T E A-1 -1 



L O G OF DRILL HOLE 

JOB NO.: SF84000B 
PROJECT: Sunnydale Pump Station 
LOCATION: Candlestick Cove 
DRILLING METHOD: Rotary Wash 

LOGGED BY: N M 

CHECKED BY: NM 
DRILL HOLE NO. 
DRILLING DATE: 
DATUM: 
REFERENCE EL.: 

2 
3/2/85 - 3/4/85 
City of San Francisco 
-9 Feet 

< UJ 0 

CC i 2 
* o 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION 

- z 
o o 
2 O 

A T T E R 8 E R G 

L I M I T S 

"Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), with sand and fine gravel, blue gray to 

black, soft , low to medium plasticity • 

-14 

101 
1 1 

L-24 

20H 

-34 

30-| 

-\ ++++ 

- f + + + + h 

I ' l ' 

"Colluvium/Al1uvium (Qcol)" 
SANOY GRAVEL (GP), with shell fragments and minor clay, 

dark gray to black, poorly graded fine gravel and 
medium to coarse sand, primarily comprised of 
sandstone and shale rock fragments, with some chert 

"Art i f ic ia l F i l l (af)"/outwash from storm drain outfall 
SANDY GRAVEL (GP), with shell fragments, dark gray, 

poorly graded, loose, subangular to angular, fine 
gravel and medium to coarse sand 

5 feet: primarily gravel 
6 to 8 feet: lens of SAND (SP) with abundant shell 
fragments, fine to medium grained, poorly graded, 
subrounded to well rounded 
8 feet: SANDY GRAVEL (GP), as above with some clay 

"Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), with sand and shel ls , blue gray, 

soft, low plast ici ty 
very 

12-1/2 feet: less sand, soft , increasing plasticity 

16-1/2 feet: SILTY CLAY (CH) medium to high plasticity 

24-1/2 feet: abundant shel ls , medium st i f f 

53 84 360 

"Franciscan Formation (KJf)" 
SANDSTONE (KJss), orange-brown, highly weathered, friable 

31-1/2 feet: occasional cuttings of dark gray 
moderately weathered sandstone . / 

Bottom of dr i l l hole at a depth of 32 feet. 

SHEET 1 OF 1 LEGEND TO LOGS ON PLATE A-2 P L A T E A - 1 . 2 



JOB NO.: SF84000B 
PROJECT: Sunnydale Pump Station 
LOCATION: Candlestick Cove 
DRILLING METHOD: Rotary Wash 

L O G OF DRILL HOLE 

LOGGED BY: NM 
CHECKED BY:NM 

DRILL HOLE NO.: 
DRILLING DATE: 
DATUM: 
REFERENCE EL.: 

3 
3/7/85 and 3/8/85 
City of San Francisco 

-9 Feet 

cc ^ 

= 2 
Q — 

o 
o 

1-

O Q. 

° Cfl 
ct is * 
S 5 ° 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION 

; o o 
! 2 a 

A T T E R B E R G j 

L I M I T S ; 

3 _ 

o s 2; 2 
Q 1 

-14 

h 1 

r 
l_ -J 
I • 
U - i 

10_j + + + + L. 

-2* - J -

I-

i-

20-! 
I 

-34 

3CH 

-44 -I + + + i 

40-i + + +1 

h -54 

5(H 

-64 
l l l l 

84 

117 

"Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), with shells and minor gravel, blue gray to 

black, soft , low plasticity 

"Ar t i f ic ia l F i l l (af)" 
SANDY GRAVEL (GP), with shel ls, dark gray, poorly graded, 

loose fine gravel and coarse sand, sandstone rock 
fragments 

4 feet: one foot thick lens of fine to medium grained 
SAND (SP), with shells 

1 5 feet: primarily chert rock fragments, some brick 
\ and glass 

"Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), with shel ls , blue gray, soft , low 

plast ici ty, minor gravel 

7-1/2 feet: abundant shel ls , no gravel 
9 feet: 60 to 70 percent shells with fine sand 
12-1/2 feet: some coarse sand and fine gravel, well 
rounded 
14 feet: 2 foot thick peat rich lens, green gray 

17-1/2 feet: cobble size chert clasts in a clay matrix 
SILTY CLAY (CH), medium to high plast ic i ty 

25 feet: lens of chert gravel 

60 69 400 

"Bay Side Sand (Qbs)" 
SAND (SP), orange-brown, fine grained, poorly graded, 

very dense, subrounded to well rounded quartz sand 

36 feet: easier d r i l l i n g , 1-1/2 foot thick lens of 
GRAVELLY SAND (SP), medium dense to dense, gravel 
is fine grained 

•I- harder drilling, water clear 

43 feet: easier d r i l l i n g , trace clay, water muddy 
44 feet: clean fine sand 

52 feet: water becomes muddy, sand fine to medium 
grained 

SHEET 1 OF 2 LEGEND TO LOGS ON PLATE A-2 P L A T E A -1 .3 



LOG OF DRILL HOLE 

JOB NO.: SF84000B 
PROJECT: Sunnydale Pump Station 
LOCATION: Candlestick Cove 
DRILLING METHOD: Rotary Wash 

LOGGED BY: NM 
CHECKED BY: NM 

DRILL HOLE NO. 
DRILLING DATE: 
DATUM: 
REFERENCE EL.: 

3/7/85 and 3/8/85 
City of San Francisco 
-9 Feet 

t; z 
0 w < 
Z £ ; 

—I D ' 

1 Z i 

5 i : 
Q - ' 

O 

o 

i a 

J UJ 
O Q. 
U </> 

o 
O 

X 
a 
< 
cc 
a 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION •Z IS 
; 3 i 3 

o o 
• 2 '_3 

A T T E R B E R G 

L I M I T S i 

-64 

60-

"Bay Side Sand (Qbs)" 
SAND (SP), orange-brown, fine grained, poorly graded, 

dense to very dense, subrounded to well rounded 
quartz sand 

57 feet: 
58 feet: 

water very clear 
harder dr i l l ing 

-74 
+ + + r* 

70_| + + + + _ 

-84 

77 feet: 1/2 foot thick lens with medium grained 
sand, primarily chert rock fragments 

80^ t + + + + •*- — 

-94 
86 feet: harder dr i l l ing 

90"! 

-104 

Bottom of dr i l l hole at a depth of 95 feet. 

I I I I 
! I 

SHEET 2 OF 2 LEGEND TO LOGS ON PLATE A-2 P L A T E A -1 .3 



L O G OF DRILL HOLE 

JOB NO.: SF84000B 
PROJECT: Sunnydale Pump Station 
LOCATION: Candlestick Cove 
DRILLING METHOO: Rotary Wash 

LOGGED BY: NM 
CHECKED BY: NM 

DRILL HOLE NO. 
DRILLING DATE: 
DATUM: 
REFERENCE EL.: 

3/11/85 and 3/12/85 

City of San Francisco 
-10 Feet 

—I 3 

•± 2 o 
1 = 5 

o 
o 

1 = 
3 oj 

O a. 

i Is s 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION 

A T T E R B E R G 

L I M I T S 

"Ar t i f ic ia l F i l l (af)"/overwash from storm drain outfall 
GRAVELLY SAND (SP), orange-brown, poorly graded, loose, 

fine to medium grained sand and fine gravel 

•15 4 + 

1QJ + + + + 

•25 + + 

I "Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), dark gray to black, soft , slight to low 

plast ic i ty 

7 feet: color change to blue-gray, some sand and shells! 
8-1/2 feet: gravel and shells in a matrix of s i l ty clad 
9 feet: 1 foot thick lens of SANDY GRAVEL (GP) 

"Younger Bay Mud (Qyb)" 
CLAYEY SAND (SC), with shells and fine gravel, blue gray, 

medium to coarse grined, poorly graded, loose 
12 feet: more shells 

"Younger Bay Mud (Qyb)" 
SILTY CLAY (CL), with shell fragments and some medium 

grained sand, blue gray, soft , slight to low plasticity 

2QJ + . 

I "Younger Bay Mud (Qyb)" 
CLAYEY SAND (SC) with shells and fine gravel, blue gray, 

fine to medium grained poorly graded loose to medium 
dense, clay less than 20 percent 

97 28 

h-35 

h-45 

3Qj 

4 \« 

84 

h-55 

5d 

-65 
l l l l 

"Bay Side Sand (Qbs)" 
SAND (SP), with minor shell fragments, blue-gray, fine 

grained, poorly graded, dense to very dense, quartz 
sand 

26 feet: harder dr i l l ing 
28 feet: color change to orange-brown, with minor 
medium grained sand 

30 feet: 1/2 foot thick lens of GRAVELLY SAND (SP) 

32-1/2 feet: easier dr i l l ing 

80 3 inch lens of fine gravel 

"Bay Side Sand (Qbs)" 
GRAVELLY SAND (SP), orange-brown, gap-graded, very dense, 

fine quartz sand with fine chert gravel 

47-1/2 feet: harder dr i l l ing 

49-1/2 feet: 3 foot thick lens of CLAYEY SAND (SC) 
with gravel 

"Bay Side Sand (Qyb)" 
SAND (SP), orange-brown, fine grained, poorly graded, 

very dense, quartz sand 
54 feet: 1 foot thick lens of CLAYEY SAND (SC) with 
cravol 

SHEET 1 OF 2 LEGEND TO LOGS ON PLATE A-2 P L A T E A-1 .4 



LOG OF DRILL HOLE 

JOB NO.: 
PROJECT: 
LOCATION 
DRILLING METHOD 

SF84000B 

Sunnydale Pump Station 
Candlestick Cove 

Rotary Wash 

LOGGED BY: NM 
CHECKED BY: NM 

DRILL HOLE NO. 
DRILLING DATE: 
DATUM: 
REFERENCE EL.: 

3/11/85 and 3/12/85 
City of San Francisco 
-10 Feet 

cc ~ 

O M < 
z £ 
—1 3 ' 
- J z 
= I 

<fl I W [ CD w 

GEOTECHNICAL DESCRIPTION 

AND CLASSIFICATION 
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"Bay Side Sand (qbs)" 
SAND (SP), with minor clay, orange-brown, fine grained, 

poorly graded, very dense 

60 feet: orange-brown mottled tan to gray, with some 
coarse sand to fine gravel size chert and sandstone 
rock fragments, sandstone rock fragments exhibit some 
weathering 
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65-1/2 feet: only minor fine gravel 

70-1/2 to 72-1/2 feet: easier dr i l l ing 

•85 

ao-i 80 feet: more coarse sand and fine gravel size rock 
fragments • 
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"Colluvium/Alluvium (Qcol)" 
CLAYEY SAND (SC), reddish-orange, fine grained, poorly 

graded grading to a light tan CLAY (CL) at 81 feet, 
soft to medium s t i f f 

82 feet: 1 foot thick lens of blue-gray SILTY CLAY (CL)" 
with shell fragments 
83 feet: SANDY CLAY (CL) with coarse sand and fine 
gravel size chert and sandstone rock fragments, orange-
brown, s t i f f to very s t i f f 
84 feet: some fine sand, minor weathered shale and 
sandstone 

'86 feet: CLAYEY SAND (SC), with chert rock fragments 
and cuttings, orange-brown, medium to coarse grained 
poorly graded 
87-1/2 feet: r ig starts to chatter 
89- 1/2 feet: SANDY CLAY (CL) as above 
90- 1/2 feet: fewer rock fragments 
95-1/2 feet: sandstone rock fragments with some chert 
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Bottom of d r i l l hole at a depth of 98 feet. 
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Definition of 

UNIFIED SOIL C L A S S I F I C A T I O N S Y S T E M 

MAJOR OIVISION 
GROUP 

SYMBOL D E S C R I P T I O N 
G R A P H I C 
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G R A V E L L Y S O I L S 

O V E R 5 0 % O F 

C O A R S E F R A C T I O N 

L A R G E R T H A N 

N O . 4 S I E V E S I Z E 

C L E A N GRAVELLY 

SOILS 

L I T T L E OR NO 

F INES 

G R A V E L L Y SOILS 

WITH FINES 

OVER 12% F INES 

G W 

G P 

GM 

GC 

WELL GRADED G R A V E L S 

OR G R A V E L - S A N D MIXTURES 

POORLY GRADED G R A V E L S 

OR G R A V E L - SAND MIXTURES 

SILTY G R A V E L S OR POORLY GRADED 
G R A V E L - S A N D - S I L T MIXTURES 

C L A Y E Y G R A V E L S OR POORLY GRADED 

G R A V E L - S A N D - C L A Y MIXTURES . 

9,» 

SANDY SOILS 

OVER 5 0 % OF 

C O A R S E FRACTION 

S M A L L E R THAN 

NO 4 S IEVE SIZE 

C L E A N SANDY 

SOILS 

L I T T L E OR NO 

F INES 

SW 
W E L L GRADED SANDS 
OR G R A V E L L Y SANDS 

S P POORLY GRADED SANDS 
OR G R A V E L L Y SANDS 

SANDY SOILS 

WITH FINES 

OVER 12% FINES 

SM SILTY SANDS OR POORLY GRADED 
SAND -S ILT MIXTURES 

SC 
C L A Y E Y SANDS OR POORLY GRADED 

S A N D - C L A Y MIXTURES 
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SILTY AND C L A Y E Y , S O I L S 

LIQUID LIMIT L E S S THAN 50 

INORGANIC S 'LTS AND VERY FINE S A N D S . 
ROCK FLOUR,SILTY OR CLAYEY FINE SANDS 
OR CLAYEY SILTS Wl T H SLIGHT P L A S ' l C l T Y 

CL 
INORGANIC C L A Y S OF LOW TO M E D I U M 
P L A S T I C I T Y , G R A V E L L Y C L A Y S , S A N D Y C L A Y S 
S I L T Y C L A Y S , O R L E A N C L A Y S 

OL 
ORGANIC C L A Y S OR ORGANIC S ' L T 

C L A Y S OF LOW P L A S T I C ' ( 

SILTY ANO C L A Y E Y SOILS 

LIQUID LIMIT G R E A T E R THAN 50 

I N O R G A N I C S ' L T S , M I C A C E O U S O R 
D I A T O M A C E O U S F I N E S A N O Y 0 " S ' 
S O I L S , O R E L A S T I C S I L T S 

CH INORGANIC C L A Y S OF HIGH 

P L A S T I C I T Y , O R FAT C L A Y S '/////. 
OH ORGANIC C L A Y S OF MEDIUM TO HIGH 

PL ASTICITY, OR ORGANIC S i L I S 7/M 
HIGHLY ORGANIC SOILS PI P E A T OR OTHER HIGHLY ORGANIC SOIL 

PLASTICITY C H A R T 
80 r 

Used for c lassi f icat ion of fine gra ined soils 
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ms and Symbols 

S A M P L E - Sample types are 
indicated as fol lows: 

Undisturbed 

Disturbed 

Unsuccess fu l Attempt 

Standard Penetration 

= S A M P L E R T Y P E S • 

M = Modi f ied Cal i forn ia 
S = Shelby Tube (Pushed) 
PT= Pitcher Barrel 
P = Hydraul ic Piston 

Water Level — Water Inflow 

BLOW COUNT - The number of blows required to drive the indicated sampler the 
last 12 inches of an 18 inch drive. The notation 100/9 indicates only 9 inches 
of penetration were achieved in 100 blows. Hammer driving weights and drop 
heights are shown as indicated below: 

Symbol 

7 

(3) 

[6] 

® 

Heavy Cav ing 

Driving Weight 

(pounds) 

140 

Drop Height 
(inches) 

30 

Light Caving 

ADDITIONAL T E S T S -

UC : Unconf ined C o m p r e s s i o n WP : Water Pressure DS : : D i rect Shear 

TD : Triaxial C o m p r e s s i o n , PMt : Pressuremeter PM : Permeabi l i ty 

Drained SE : Sand Equivalent EX : E x p a n s i o n 

TU : : Triaxial C o m p r e s s i o n . GJ : Goodman Jack RS : Resist ivi ty 

Undrained SP : Speci f ic Gravi ty S Swel l 
TDy Triaxial C o m p r e s s i o n , CP : Compact ion CL : Ch lor ide 

Dynamic C : Consol ida t ion SU : Sulphate 
pH • Hydrogen lon Concentrat ion 
PA : Paleontologic Analysis 
GS Grain Size Distribution 
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